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Valves Work Harder in a Tire Plant 





New Nashville Tire Plant GATES RUBBER, INC. 


Over 600,000 sq. ft. plant with capacity of two million tires a year. Designed by engineering staff of Gates Rubber Co. 
General Contractor: Rust ENGINEERING Co., Birmingham, Ala. 


GATES specified the valves 
that stand hard work, longer 
... JENKINS VALVES 


unusually hard in this new Gates Rubber plant near 
Nashville, Tenn. 

To be sure of valves that would stand such punishing 
service, Gates Rubber called for Jenkins Valves. And, with 
2500 of them controlling processing and service lines, 
Gates can look forward to substantial savings in valve 
maintenance and replacement costs. 

Your job for valves may not be so tough, but the extra- 
quality of Jenkins Valves is well worth specifying... 
especially since you pay no more for it. It’s true . . . Jenkins 
Valves not only cost less in the long run.— they cost no 
more to buy. Jenkins Bros., 100 Park Ave., New York 17. 


Because high pressure steam, compressed air and water 5 
play a big part in making auto and truck tires, valves work 


Jenkins Valves controlling air system at constant pressure of 90 Ibs. 


JENKINS 


MOST TRUSTED TRADEMARK IN THE VALVE WORLD 


VALVES 


Available From Leading Distributors Everywhere 
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YOU LIFT DESIGN RESTRICTIONS, 
RAISE HEAT TRANSFER EFFICIENCY 


with B &W Job-Matched Stainless and Alloy Steel Pressure Tubing 


High pressures—severe temperatures—exposure to oxidation and 
corrosion—whatever extreme service conditions govern your heat 
transfer equipment, B&W can produce the right tube for the job. 

To give you design freedom, B&W offers a complete selection of 
stainless and alloy steel pressure tubing. B&W will work closely with 
you in selecting the right grade and type — in matching the proper 
tolerances, properties, length, finish and heat treatment to your appli- 
cation. The result: tubing to “spec” that delivers maximum rate of 
heat transfer, provides easier fabrication and long service life. 

Why not talk with B&W while your plans are on the drawing board? 
Just call your local B&W District Sales Office. Meanwhile write for 
Bulletin T-417. The Babcock & Wilcox Company, Tubular Products 


Division, Beaver Falls, Pennsylvania. 


THE BABCOCK & WILCOX COMPANY 





TUBULAR PRODUCTS DIVISION 


Seamless and welded tubular products, solid extrusions, rolled rings, seamless welding fittings and forged steel flanges—in carbon alloy and stainless steels and special metals 


TA-1006-P 
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The more fittings, the more time saved 
with Armstrong Armaflex 22 


Armaflex 22 is a great time-saver on pipe covering jobs, and 
the more fittings there are, the more time it saves. Insulating 
fittings with conventional materials is messy and time-consum- 
ing work, but making fitting covers out of vaporproot Armaflex 
is simple and fast. Pieces are miter-cut, joined with adhesive, 
snapped in place, and joints sealed. 

Armaflex 22 is part of a complete line of insulation products 
which prevent condensation and retard heat loss or gain on 
jobs from below zero to 220F. Also available are Rigid Arma 


flex for areas where insulation compression is a problem, Arma- 


Sheet 
Armafiex 


Rigid 
Armafiex 


flex Sheets for tanks, large pipes and fittings, and Armaflex Ad- 
hesives and Finishes. 

For your copy of the Armaflex Specifier Portfolio, which 
contains complete data on the products in the complete Arma- 
flex line, plus detailed specifications on their application, write 
today on your company letterhead to Armstrong Cork Com- 


pany, 2207 Sherman Street, Lancaster, Pennsylvania. 


(Armstrong INSULATIONS 


Armafiex Armafiex 2 
. vr trom 
Finish Adhesives “Towese 
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How /maginative Engineering Uses 
Pneumatic Temperature Control To 
Guarantee Year ‘Round Patient Comfort 


Scott & Kinney, Kansas City consulting engineers, took a new look at an 
old problem and designed a different heating and air conditioning system 
for the University of Kansas Psychiatry Building. Their unusual method 
features two separate fan systems and a unique automatic damper 
application that eliminates the noise and distribution problems usually 
encountered with ordinary single-fan systems. 


Providing uniform year ’round temperature together with foolproof individual 
room control has always been a problem in designing buildings of this nature. But 
Scott & Kinney provided the solution in their selection and imaginative arrangement 
of a Powers Pneumatic Control System. 


Building “G”, University of Kansas 
Medical Center 

ARCHITECTS: 

Kansas State Architectural Dept., 
Topeka, Kansas 

CONSULTING ENGINEERS: 
Scott & Kinney, Kansas City, 
Missouri 

MECHANICAL CONTRACTOR: 


A. D. Jacobson Plumbing & Heating, 
Inc., Kansas City, Missouri 
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Final check on the U. of K. 

Psychiatry Building’s pneumatic 

control system by the consulting 
engineers, Wilson O. Kinney (left) 
and Arthur R. Scott. 


ROOM CONTROL 
PRIMARY and SECONDARY AIR 


POWERSTROKE 
lene) 


PACKLESS 
\ a VALVE 


THERMOSTAT 


THE POWERS 


DEPT. 761, SKOKIE 6, ILLINOIS 


Heating, ventilating and air conditioning are ac- 
complished through primary and secondary air 
systems. The primary system operates through- 
out the year, supplying a small amount of circu- 
lated air, including outside air. Final control in 
the primary system is a reheat coil — one for each 
patient room — using hot water with a Powers 
modulating packless valve. 


Heart of the secondary — or booster — system is 
the automatic, quick-acting diverting damper. It 
permits both fresh and refrigerated air to pass into 
the individual rooms through a ceiling diffuser. 
When cooled air is not needed, it is diverted auto- 
matically by the damper into the ceiling plenum 
for return to the secondary fan. 


To simplify individual room control of tempera- 
ture, Scott & Kinney coordinated the actions of 
the reheat coil and the auto damper into a single 
control. One thermostat in each room controls 
both for maximum comfort. 


This imaginative handling of standard Powers 
temperature control equipment is another example 
of problem-solving by the consulting engineer and 
the specialized help of Powers field engineers. The 
University of Kansas has reaped the benefits for 
the last four years — in comfort, operating econ- 
omy and low cost maintenance. 


For more ideas and technical data on 
Powers pneumatic temperature control 
equipment and systems, write for the 
latest Powers Catalog. 


TIME and MONEY-SAVING 
PNEUMATIC TUBE SYSTEMS 
FOR HOSPITALS... 


Write for this informative booklet 
on pneumatic tube systems designed 
to handle any load . . . any 
capacity ... to suit any hospital. 
These automatic tube systems are 
manufactured by our new 
subsidiary, The Grover Company. 


REGULATOR COMPANY 


/ Offices in Principal Cities of U.S.A. and Canada 


MANUFACTURERS OF THERMOSTATIC CONTROLS SINCE 1891 
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THE PROOF’S INSIDE! 


Carrier Hermetic Centrifugal Liquid Chilling Packages 
Are Designed and Manufactured for Superior Performance! 


Whether the job entails air conditioning or process 
refrigeration, here are some of the many features of 
Carrier Hermetic Centrifugals that assure your clients 
of maximum efficiency and lowest maintenance costs. 
When you specify Carrier, you can be sure of highest 
quality and dependable performance. For complete 
information about Carrier Hermetic Centrifugals, write 
Carrier Air Conditioning Company, Syracuse 1, N. Y. 
In Canada: Carrier Air Conditioning Ltd., Toronto 14. 


1. Metal to metal construction with modern O-ring 
gaskets assures gas tightness. 


2. Cool weather compensator permits the machine to 
operate continuously at low loads in cool weather with- 
out condenser water by-pass. 


3. Access to both babbitted bearings for inspection or 
routine service is simple and direct. 


4. Six terminals aré provided for star-delta wiring of 
motor for low starting current. 


5. Motor is kept uniformly cool by flow of dry refrig- 
erant gas in contact with and around stator and rotor. 








Capacities from 100 to 2000 tons 


6. Motor stator may be withdrawn after removal of 
the end cover, without dismantling the compressor. 
Easy access to motor for inspection. 


7. No heavy concrete base or foundation required; two 
steel sole plates with leveling jack screws and moulded 
grooved neoprene isolation pads permit easy installa- 
tion directly on floor. 


Air Conditioning Company 
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Cuts 
costs! 


Honeywell's new V 4034 


FLUID POWER GAS VALVE 


One powerhead handles any of the six body 
sizes from 1 to 3 inches. Buy only the few 
basic bodies and powerheads you need for 
complete flexibility with minimum inventory 
cost. Unique fluid power principle also as- 
sures less wear, long life. Available in ON- 
OFF and modulating versions. Has FM and 
FIA approval as a shut-off valve. 


Satisfy every flame safeguard need with a quamty Honeywell control or — 


LS 


RA890 R478 C7012 L404 
Protectorelay”* Programming Relay Ultra-Vision* 
Flame Detector 


*Trademark 


HONEYWELL INTERNATIONAL 

Sales and service offices in all principal cities of the 
world. Manufacturing in the United States, United 
Kingdom, Canada, Netherlands, Germany, France, Japan 
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Pressuretrol* 


M931 v4021 C645 v4004 
Modutrol* Motor Oil Valve Pressure Switch Diaphragm 
Gas Valve 


For details, write Minneapolis-Honeywell, Dept. AC-7-45, Minneapolis 8, Minn 


Honeywell 
; fout i in, Coutrol 


18 








Maintain li igjat a constant, in open tanks 


When you install Hoffman Float Valves, you always have just the precise . 
quantity of liquids required in your open storage tanks, process tanks, cooling 
tower basins... tanks won’t overflow, nor will liquid level drop below speci- 
fied range. Hoffman engineered Float Valves, available in either globe or 
angle pattern, have brass bodies, seamless copper floats, and special ‘““Buna-N” 
discs for reasonably clear liquids with a maximum temperature of 200°F. 
Sizes: 4” to 3”: operating pressures to 100 P.S.I. maximum. 


HOFFMAN COMPLETE LINE OF SPECIALTIES ... STEAM AND WATER 


Free Float Valve Cf 
literature, detail- — x 

ing types, dimen- | 4 = 

sions, capacities, » (b— 


‘ “a8 pe evoleble Condensation Temperature Strainers 
Traps Pumps Regulators 


HOFFMAN SPECIALTY MFG., CORP. 


1700 W. 10th Street, Indianapolis 7, Indiana 
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LETTER FROM THE EDITOR 


July 1961 


Dear Reader: 


A simplified method for calculating expansion stresses in pipe 
bends is given on pages 109 to 112 this month. The author, C. A. Lee, has 
felt for some time that such a method should be made available to other en- 
gineers and contractors who must solve these problems without the use of a 
computer. Mr. Lee has used this method extensively in his piping design 
work and has found it to be accurate and a time saver too. Hope you'll 
find it to be helpful. 





We've been hearing and reading a lot about missiles lately, and 
I'm sure we all realize what an important part air conditioning plays in the 
success of launching of these missiles. How this is done is related by 
Lester Ries in his interesting account on page 113 of what the systems do 
and how they operate in the launching of the Atlas missile. He assembled 
these facts on the site after several visits with the engineers and con- 
tractors doing the work. 











In order to become better acquainted with the federal govern- 
ment operations in the construction field, especially the design, installa- 
tion, and financing of heating, piping, and air conditioning systems, we 
asked Lewis Smith to prepare the article on pages 116 to 121. To get this 
information for you, he went to Washington and interviewed the men in the 
various agencies. This article will save you many hours and considerable 
expense when you find it essential or desirable to go to Washington. And 
even if you do not anticipate the need of establishing or maintaining busi- 
ness relations in Washington, I'm sure you will find Mr. Smith's article to 
be informative as it certainly reflects the scope of the government oper- 
ations today in our field. 











How to correct the negative pressure in an air conditioned 
building is explained by Joseph H. Jerrell in his article on page 122. Of 
course this negative pressure in air conditioned multi-story buildings is 
really a disease that robs comfort, and Mr. Jerrell details the steps nec- 
essary for diagnosing the problem and what should be done about it. I'd like 
to hear your experiences on this or similar problems too. 





After hearing about the economies put into effect at the United 
States Plywood Corporation plant in Virginia, we asked Bill Smoots, mechan- 
ical engineer, to tell us what was being done and how it was accomplished. 
His article on page 125 contains many helpful tips that should be appli- 
cable to many other situations as well. 
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LETTER FROM THE EDITOR (Continued) -- 


The third and concluding article containing tables to permit 
the calculation of solar irradiation rates for forward-inclined walls is 
on pages 130 to 134. Many favorable comments have been received from en- 
gineers throughout the country about the value of these tables. Are you 
using them too? 








Proper treatment of the air for bottling plants can make the 
operation as sanitary as it appears through the big, glass windows, so com- 
mon in these plants, according to John Shaw in his article on page 135. He 
says this can be accomplished in spite of the heat producing washing ma- 
chines that many operators consider a deterrent to air conditioning. Mr. 
Shaw is secretary-treasurer of the standardization committee of the bot- 
tlers of Coca-Cola and in this article he reports what has been done in 
several bottling plants throughout the country. 








A new piping component comparison chart is presented on pages 
138 to 140 which should be a real aid in matching materials and specifica- 
tions in basic piping systems. F. W. Holmes has made this available for 
publication in this issue, and I suggest that you clip and save it for your 
future use. 








Temperature control of instantaneous heater systems should be 
both fast and accurate, according to Ernest Grafe. He explains how to 








achieve this in his article on page 141. This information will aid ina 
better understanding of what is involved in the control of these systems 
as Mr. Grafe discusses time lag, overheating, steam supply, sizing, and 
many other factors that must be considered. 


How to prevent heating and cooling coils from freezing is ex- 
plained in this month's Engineering Data File. Don Bahnfleth, HPAC Engi- 
neering Editor, has prepared this report after many pages of calculations, 
interviews, and checking with engineers, contractors, and manufacturers. 
The causes of coil freeze-ups are many, and in this report these are con- 
Sidered along with the ways to provide freeze protection in the design, in- 
Stallation, and operation of the systems containing these coils. 





I believe the two answers to the Question of the Month on pages 
105 and 106 will be of interest to you. If you have an answer to this 
question, or if you would like to comment on any of the articles for our 
information or for publication, drop a line to me about it. 


Be Kove 


Editor, HEATING, PIPING & AIR CONDITIONING 
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Venturi-Action Mixing Tube 


plays a triple role: HY UPERIOR 
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Jasate=omage yo hot for hot-water heating. Most of these stem from im- 
culation pattern = proper circulation within the boiler. 

water boiler. Its newly designed Venturi-Action Mixing-Tube 

achieves a more effective use of the natural flow 

pattern for maximum efficiency in hot water heating. 

i) In addition to its special hot-water design, features 

- include 4-pass down-draft design, 5 sq. ft. of heating 


— ’ surface per bhp., built-in induced draft, fully auto- 
b For sizes to 11,720,000 Btu’s/hr., 


Je 
flow downw 
outer confines © 











write for catalog CCW- 14. matic operation firing gas, oil or both, and a host of 
Ba. For sizes to 20,100,000 Btu’s/hr., other features described in detail in the new catalog 
iy Seren | write for catalog CFW-14, illustrated at left. 


Fire-Tube and Water-Tube PACKAGED BOILERS rn] 


for STEAM or HOT WATER MIF/ERINOIR: 
SUPERIOR COMBUSTION INDUSTRIES INC. PACKAGED BOILERS 


TIMES TOWER, TIMES SQUARE, NEW YORK 36, N. Y. 
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The refrigerants you want... packaged 


GEMeETFON TW cif ORANGE LABEL TRICHLOROMONOFLUOROMETHANE 


genetron 12 coir, wHite LAset DICHLORODIFLUOROMETHANE 
genetron 22 cucir, Green LABEL MONOCHLORODIFLUOROMETHANE 
GeneON WS c.cist, PURPLE LABEL TRICHLOROTRIFLUOROETHANE 


GEMEPFON 114 c.ci.F, BLUE LABEL DICHLOROTETRAFLUOROETHANE 





the way you want them! Take your pick! 


NEW! Get facts about ‘‘Genetron” 11 i 4 
solvent in special pressurized cyl- ie 
inders for cleaning out mildly con- 


taminated systems following burnout. hemical GENERAL CHEMICAL DIVISION 


40 Rector Street, New York 6, N.Y. 





This mark tells you a product is 
made of modern, dependable Stee! 


This pipe was ordered 


yesterday 


...and was shipped 


today 


There’s nothing unusual about this 
kind of service at National Tube. We 
have geared ourselves to ship any 
stocked size of buttweld pipe within 
24 hours after the order comes in. A 
seamless order or a seamless and butt- 
weld order can be filled within 48 hours. 

How do we do it? National Tube has 
the two largest pipe warehouses in the 
world and the widest range of pipe items 
(more than 21,000 in all). Orders are 
put on punched tapes at our district 
offices—then transmitted electronically 
direct to our mills where National Tube 
shipping people take over —and they’re 
proud of their shipping record. 

When you need quality steel pipe in 
a hurry, order USS National Pipe from 
your local National Tube distributor. 


USS and National are registered trademaris 


National Tube 
Division of 
United States Steel 


Columbia-Geneva Stee! Division, San Francisco, Pacific Coast Distributors 
United States Steel Export Company, New York 
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Wrap up 
tough duct 
insulating jobs 
fast with 
ULTRALITE® 


FOR INFORMATION AND DELIVERY 
CALL YOUR LOCAL ULTRALITE DISTRIBUTOR 
(LISTED IN THE YELLOW PAGES) 


Unusually shaped duct systems, such as the one recently installed 
in the showroom of the Jerry Green Car Agency, Kansas City, Mo., are 
faster, easier, and more economical to insulate with ULTRALITE. Made 
exclusively of long, strong textile-type glass fibers, ULTRALITE is 
extremely lightweight and flexible, making it easy to wrap around oddly- 
shaped duct systems. What’s more, its high resilience keeps ULTRALITE 
from compressing and losing its maximum thermal efficiency at the corners 
of the duct. Ease of handling makes ULTRALITE particularly desirable 
where working conditions are cramped or otherwise confining. 


For high thermal efficiency, low installed costs and permanence, your best 
insulation buy is ULTRALITE. Write today for complete information. 


GUSTIN 


HUSTLE ZAGON Vlarefectriny Ce, VD 


220 W. 10th St. Kansas City, Mo. 
Thermal and acoustical glass fiber insulations . . . Molded glass fiber pipe insulation 
Couplings and fittings for plain and grooved end pipe 




















... EXTRUDED ALUMINUM GRILLES AND REGISTERS 


STRONG Tuttle & Bailey STANDARDLINE grilles and registers have all parts of 
extruded aluminum .. . far stronger than rolled aluminum and impervious to 
rusting, pitting, corrosion . . . even in salt air. You can count on 
STANDARDLINE units to retain a “‘just-installed”” appearance. 


EASILY STANDARDLINE surfaces are etched to a rich lustre and coated 
COLOR- a clear acrylic acid. The fine finish is handsome as is, or serves as an efficient base for 
MATED color-matching grilles and registers to any decor without fear of 

“‘bleed-through”’ or need for a prime coating. 


FOR T&B offers a complete line of grilles and registers designed to fill the bill 
EVERY for every job. . . commercial or residential . . . and in any climate. 


INSTALLATION 


For more information, call your nearest T&B Representative or write us direct. 


TUTTLE * BAILEY 


Division of Allied Thermal Corporation 
New Britain, Connecticut 
Tuttle & Bailey Pacific, Inc., City of Industry, Calif. 





Why a Steam Trap Has to Handle “Air” 


Low temperatures and corrosion of equipment 
are often evidence of inadequate trap air venting capacity 


Air, with its load of oxygen and car- 
bon dioxide, has an unwholesome 
habit of interfering with the effi- 
ciency of steam heated units. If steam 
were always free of these undesirable 
companions, things would be a lot 
simpler for men-who-operate-plants. 
Because it isn’t, three unhappy situ- 
ations frequently occur: 


1. Operating temperatures are 
subnormal. This is a two-part prob- 
lem. First, an air-steam mixture has 
a lower temperature than pure steam 
at the same pressure—see Table A. 
Secondly, air can “plate out” on heat 
transfer surfaces as shown in Figure 
1. Under some conditions, such an air 
film will knock down heat transfer 
efficiency by as much as 50%. 





Fig. 1. How air can “plate out” 
on heat transfer surfaces. This 
“insulation” drastically reduces 
heat transfer efficiency. Arm- 
strong trap operation creates 
turbulence in the equipment that 
prevents this. 











Fig. 2. Corrosion occurs when 
units are not kept continuously 
free of both condensate and air. 
Armstrong traps discharge both, 
at steam temperature, as fast as 
they accumulate. 











2. Corrosion rears its ugly head. 
Oxygen and carbon dioxide are real 
trouble-makers. CO» gas goes into 
solution in condensate, forms car- 
bonic acid and chews away at vul- 
nerable metal sections. Oz aggravates 
the situation. See Figure 2. 
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TABLE A—How air reduces steam 
temperature. 





Temp. of Steam Mixed With 
Various Amounts of Air 
(% Air by Volume) 


| Temp. 
of Steam 
Gauge with 
Pressure! Wo Air — 
Present | t | 30% 








Fig. 3. When steam is turned 
on, it takes a trap with extra air 
venting capacity to provide fast 
heat-up. 











3. Heat-up is slow as a snail. Air 
has a picnic in units that are shut off 
periodically. Figure 3 pictures the 
problem. Lines and equipment liter- 
ally fill up with air. When the steam 
is turned on it can get in only as fast 
as the air gets out. 


Enter Steam Traps 


Curing these steam system ail- 
ments involves an operation some- 
times called a “trap transplant.” It 
consists of removing traps that don’t 
get the air out and replacing them 
with traps that do. 





‘ Cees 
PIPPI DIL ZL 


Chnkebkikd 


Fig. 4. Air entering an Arm- 
strong trap passes through the 
bucket vent and accumulates in 
the top of trap. When trap opens, 
air is discharged along with con- 
densate, 











Heating, 


Figure 4 shows how an Armstrong 
inverted bucket trap continuously 
vents air. What the picture doesn’t 
show is a built-in plus-value of this 
trap’s design. An Armstrong trap 
opens suddenly, creating a momen- 
tary pressure drop and turbulence in 
the unit being drained. This breaks 
up air films and “pumps” air down 
to the trap so it can be vented. 

The vents in standard Armstrong 
trap buckets will pass all the air nor- 
mally encountered. In special cases, 
such as paper machine dryers, the 
vents are correctly sized larger at the 
factory to meet the requirement. 





Thermostatic 
vent closed. 


Thermostatic 
vent open. 


Fig. 5. Open float with thermo- 
static vent for off-and-on units. 
When trap is cold, vent is open, 
permitting air to blow through 
when steam is turned on. When 
steam reaches trap, heat closes 
thermostatic vent. Then, regular 
bucket vent handles all air com- 
ing in with steam, 











Open Float with 
Thermostatic Vent 


Super air-venting capacity is a 
must for fast heat-up of low pressure 
unit heaters, heating coils, steam 
headers and other units that are on- 
and-off. Figure 5 shows how the 
Armstrong open-float-with-thermo- 
static-vent trap takes care of this. 


* * * 


The 44-page Armstrong steam 
trap book covers other features of 
the Armstrong trap as well as its ex- 
cellent air handling characteristics. 
This catalog also discusses trap se- 
lection, installation and maintenance. 
Your local Armstrong Representative 
or Distributor will be glad to give 
you a copy. Call him, or write Arm- 
strong Machine Works, 8748 Maple 
Street, Three Rivers, Michigan. 


ARMSTRONG 
STEAM TRAPS 
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Rapid outside temperature variations require reliable heating systems to protect delicate carnation plants. Here, a six-inch main line 
feeds off to two-inch feed lines. Over 34,000 ft of Spang Steel Pipe was used to provide overhead heating in four Denver greenhouses. 


© SPANG Steel Pipe installed in new type 
heating system at 4 Denver greenhouses 


Until recently, greenhouse heating pipes were usually in- 
stalled under growing benches. Flower growers believed 
that maximum root action could be obtained through 
alternately sprinkling the soil and drying it with heat 
from the pipes. 

Today, in Denver, this has changed. In four new green- 
houses in the Denver area, controlled air moisture pro- 
vides just the right humidity throughout the greenhouse. 
And SPANG Steel Pipe has been installed over the growing 
areas to provide uniform steam-heat temperatures the 
year around. 


Denver weather creates heat 

control problems 

Raymond Petty, co-owner, Petty Greenhouse Construc- 
tion Company, Denver, reports: “About 90% of green- 
house production here is in carnations, and these plants 
are very susceptible to cold weather. We get rapid tem- 
perature variations, and it takes an efficient and depend- 


able heating system to protect the high investment in 
plants. We must guarantee a 50°F inside temperature at 
minus 10°F outside. 

“We know with SPANG we have a good, uniform, re- 
liable pipe in the heating systems. The pipe arrived in 
excellent condition—no burrs or interior obstructions, 
no holes or leaks at the threaded joints. It has excellent 
welding characteristics. We installed about 34,000 ft of 
SPANG in the four greenhouses, and we expect it to give 
at least 20 years of service.” 


Let SPANG uniformity work for you 


... to help you make fast, trouble-free installations. See 
your local SpaNG Distributor for service. SPANG Steel Pipe 
is one of the many fine products 

produced by National Supply Divi- and gu 
sion, Armco Steel Corporation, Two Jong life, 
Gateway Center, Pittsburgh 22, Pa. and economy 
SPANG Distributor: Central Pipe & Supply Co., Denver, Colorado 


\ ? 9 
ARMCO National Supply Division 











Skil's “New Ideas” help contractors bid-low! 






- 


SS of 


i / } 
, LF 


NEW IDEA—Improved, 2-speed, all-purpose saw! 
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hand sawing methods have kept labor costs high. Complete with steel POWER TOOLS 


Improved Skil Recipro Saw (Model 700) has two speeds—high for fast 
cutting of wood, compositions, plastic; /ow for routine metal-cutting, top 
control in all finish work. Replaces hand, keyhole and hacksaws. Cuts 
openings, holes, notches; reduces on-the-job costs for contractors wherever 


carrying case. $99.50 


NEW IDEA—electric hacksaw! 
New Skil Model 701 Recipro Saw cuts 
1” solid steel bar in 23 seconds! Has 
2-speeds—low for stainless, other 
hard alloys, cast iron; high for mild 
steels, non-ferrous metals. Complete 
with case. $124.50 


NEW IDEA—2-speed jig saw! New 
Skil Jig Saw (Model 160) is world's 
fastest cutting portable jig saw— 
only model with two speeds for 
cutting wood and metal. Foot tilts for 
bevel cutting; adjusts to cut plywood 
without splintering. $99.50 


NEW IDEA—‘‘Burnout-Protec- 
tion’’ motors! Skilsaw circular saws 
have motors that give ‘“burnout-pro- 
tection’ even with frequent, exces- 
sive overloads. Motors backed by 
full year service policy. 13 models 
available. 


Ask your Skil distributor for demonstrations — look under “Tools — Electric" in the Yellow Pages. 
Or write: Skil Corporation, 5033 Elston Avenue, Chicago 30, Illinois, Dept. 1346. 




















REFRIGERATION 
BULLETIN 


Facts about 
water system 
maintenance 


TIPS ON CLEANING TOWERS AND EVAPORATIVE CONDENSERS 


Costly emergency repairs during a busy season can be prevented by proper application 
of water chemicals at startup and shutdown time. Two basic steps are important. 
First, remove all dirt, scale and algae; second, retard corrosion and recurrence of scale 
with “Virginia” Corrosion Inhibitor. Follow a specific program to prolong equipment 
life and maintain maximum operating efficiency. 


Cleaning Procedure 


STRAINER 


STUNT ETT 1 mem 
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(Drain and flush out loose dirt from sump. 
This consumes and wastes cleaner. This is 
important. 


(2)Close bleed and refill with fresh water. 


Q)Estimate gallons of water in the system. 
Then add first dosage of solid or liquid 
scale remover as follows: 
“Virginia” Scale Remover—Solid . . . 
5 lb. per 10 gal. water 
“Virginia” Scale Remover—Liquid .. . 
1 gal. per 15 gal. water 


In natural draft cooling towers and in 
evaporative condensers, the chemical can be 
added at the sump (as in Figs. 1 & 2). In 
forced draft towers it can be added at the 
tower distribution plate, tank or sump. 


(4) Operate system as usual. Check the scale 
remover solution strength in the sump every 
10-15 min. with test papers. If paper does not 
turn red when immersed, add more cleaner 
until it does. Lowered head pressure will 
indicate when unit is clean—or simply inspect 
the tubes of the evaporative condenser. In- 
specting the water outlet pipe of shell and 
tube condensers will tell you the scale condi- 
tion of this type of unit. 


(5) After scale removal, drain the solution 
into the sewer. Rinse the system twice with 
fresh water. 
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Scale Prevention 


Following the cleaning procedure, apply 
“Virginia” Scale & Corrosion Inhibitor in the 
following steps: 

(Adjust bleed rate according to table below. 
(2)Use 2 Ib. Inhibitor per 10 tons’ capacity 
for soft water. Triple this amount for hard 
water. Use a shallow wire mesh basket for 
crystals. Place in the sump. 

()Repeat 24 of this dosage after a 90-day 
period. 


Make-up water hardness (parts per million 


100-199 200-299 300-up 





Bleed rate in gal 
per hr. per 10 tons 9 18 36 


How to clean shell and 
tube—coil condensers 


Isolate the condenser from the cooling tower 
by valves or by actually disconnecting its 
piping. Prepare a strong cleaner solution 
in a large plastic pail or wooden tub. Dis- 
solve 5 Ib. of solid scale remover in 10 gal. 
of water—or add | gal. of liquid cleaner to 
15 gal. of water. Circulate this solution 
through the condenser by using a pump, as 
in Fig. 3. Cleaning moderately scaled units 
should take about one hour. Test the solu- 
tion regularly with test papers. Add more 
cleaner as needed. After cleaning, empty and 
flush the condenser at least twice and then 
replace it in the system. 
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To open up condensers completely clogged 
with scale, use standpipes (see Fig. 4). Mix 
liquid cleaner and water in equal propor- 
tions. Fill the pipes to a level above the 
condenser. Protect surrounding objects from 
being injured by any foaming that may 
occur. After cleaning, drain the spent solu- 
tion. Rinse condenser twice with fresh water. 


For more helpful information on water treatment problems and the 
chemicals needed for dealing with them, send us the coupon below. 


Refrigeration Division, VIRGINIA CHEMICALS & SMELTING CO. 


518 Jefferson St., West Norfolk, Va. 


Send me a copy of your booklet “Water Cooling Problems— How to Correct Them” re 


Name 


Title. 





Company 








Address. 
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DunhAm-BusH 





. +. the | manufacturer of THENE 


STEAM HEATING SYSTEM ESSENTIALS 


WHAT THIS MEANS TO YOU sas 


It means a ‘‘matched set"’ for the 
steam heating system... radiator traps... 

float and thermostatic traps... vacuum pumps, 
as well as radiator valves, strainers and 
condensate pumps. It means complete product 
dependability through one manufacturer backed 
by more than 50 years of design and 
manufacturing know-how. It means economy. 

It means quicker delivery. It means one order 
instead of many. It means easier installation. 
















“heart of every 


Only Dunham-Bush can mean these many things to you. 


Designed and time proven to give 
equal satisfaction under condi- 
tions of 25” vacuum to 15 Ib. 
pressure. Use of Dunham-Bush 
F & T traps on vacuum returns, 
condensate pump or subatmos- 
pheric control systems is assur- 
ance of proper system operation. 


F & T TRAPS 














Simplified, rugged design is the 
result of Dunham-Bush’s 57 years 
of experience as the leading man- 
ufacturer of thermostatic traps. 
Large valve opening plus unique 
design of flat floating valve with 
rounded seat provides freedom 
from clogging and wear. 


BUCKET TRAPS STRAINERS 


= 





Dunham-Bush offers single and duplex pumps through 65,000 EDR 
equipped with magnetic starters and controls, mounted and wired to 
eliminate extras. Features include: low inlet connection for returns; 
capability of producing 26” vacuum at low amperage; only one princi- 
pal moving part; one motor to handle both air and condensate. These 
outstanding features mean lower initial cost, lower installation cost 
and lower maintenance cost. 


RADIATOR VALVES 


b =o 


Request Bulletin: 
1501C (Steam Heating Speciaities) 
1401B (Vacuum Pumps) and 
1403A (Condensation Pumps) 
for full details 





DUNHAM-BUSH, INC. 


WEST HARTFORD 10, CONNECTICUT, U.S.A. 


SALES OFFICES LOCATED IN PRINCIPAL CITIES 
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Even in 1” thickness, new E-Z PLY can be 
readily handled for installation by one man. 


Laboratory tests of sag and break strength 
and constant quality control checks dem- 
onstrate the greatly improved handleability 
of new E-Z PLY. 
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Introducing 




















a new 
duct insulation 
trom 


Baldwin-Ehret-Hill 


Exceeds requirements of U.S. Government specification HH-I-562 and 
HH-I-564. 


Greatly improved rigidity and strength make new E-Z PLY duct insulation 
easier to handle and apply. Field trials indicate that labor costs, in many 
instances, can be noticeably reduced due to this improvement which results 
from a major change in manufacturing process. 


New Baldwin-Ehret-Hill E-Z PLY duct insulation is carefully manufactured 
of fine, long spun wool mineral fibers. It is easily cut or contoured on the 
job for application to all rectangular ducts, no matter how complicated. 
E-Z PLY is extremely effective as a thermal insulation up to 450 F., and 
provides the user with a noise reduction coefficient of .80 when used as a 
duct liner. 


New E-Z PLY is manufactured plain, coated with neoprene, or faced with 


foil, foil scrim vapor barrier, and asphalt coated paper vapor barrier, and in 
1”, 14%” and 2” thicknesses. 


For complete product and sample information and the name of your nearest 
qualified Baldwin-Ehret-Hill contractor write: Department 51, Baldwin- 
Ehret-Hill, Inc., Trenton 2, New Jersey. 


BALDWIN-EHRET-HILL, INC. EF 
manufactures a complete line of 
duct, pipe and block insulations 





suited for temperatures from near BALDWIN-EHRET-HILL 
absolute Zero to 2000 F. 
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—at last—a low-cost, 
precision-built E 


WITH AUTO-MATING SEATS OF 


Made in sizes 
Vy" to Qu 
inclusive 


3 
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BODY (1) and CAP (2)—Forged Naval Bronze; 
HANDLE (3)—Malleable Iron; STEM (4), DISC (5) 
and BALL (6)—Naval Bronze; SEAT (7)—Buna“N" or 
Teflon; SPRING (8)—Phosphor Bronze; O-RINGS (9, 
10, 11)—Buna “N” or Viton; NUT (12)—Cadmium 
Plated; SCREW (13)—Carbon Steel 


BUNA'N’ |. 
OR TEFLON 


Take a good 
look at it!.. 


It’s the ball valve you’ve been waiting for...the 
R-PaC BL-300...for dependable, trouble-free 
operation in water, oil and gas service. It is an 
entirely new concept in ball valve design—a com- 
bination of special features perfected with but one 
objective: to provide you with a precision-built ball 
valve that costs no more than a high quality, standard 
bronze gate valve. 


The BL-300 has undergone hundreds of thou- 
sands of openings and closings without leakage or 
wear. It is fast and easy to operate, requiring 
only a quick quarter-turn of the handle to open 
and close, compared to several full turns needed 
to operate a gate or globe valve. 


In every way the BL-300 is truly outstanding... 
a triumph of modern valve technology. We invite 
you to view every precision detail of this new low- 
cost ball valve in a personal demonstration with 
your R-P«C distributor. Or, write us at Reading, 
Pa., and we will gladly send you descriptive 
Folder DH-38A containing complete product in- 
formation and specifications. 


FEATURES...FEATURES...FEATURES 


e The BL-300 has ‘“‘auto- e Choice of two seats— 


mating’”’ seats to assure pos- 
itive sealing in either flow 
direction, making it ideal 
for vacuum service. 

e Perfectly machined ball 
combines with auto-mating 
seats for smooth, positive 
valve operation. 

e Wiping action of ball 
across seats prevents accu- 
mulation of foreign matter, 
eliminates maintenance. 


Buna ““N” or Teflon—for 
your service requirements. 


e Two “O” ring stem seals 
assure a leak-proof stuffing 
box for the entire service 
life of the valve. 


e With Buna ‘‘N”’ seats, the 
BL-300 is rated for 300 psi 
—water, oil, gas—at 250°F 
maximum; with Teflon 
seats, 300 psi—wog—at 
450°F maximum, 


*Teflon is a registered trademark of the E. |. DuPont de Nemours Co 


~~ R-PaC VALVES 


R-P&C Valve Division - American Chain & Cable Company, Inc. 


Reading, Pa., Atlanta, Boston, Chicago, Denver, Detroit, Houston, Los Angeles, New York, Philadelphia, Pittsburgh, San Francisco, Bridgeport, Conn. 
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EXPANSION JOINT 


EXPANSION EXPANSION 
JOINTS COMPENSATORS 





New convenient way to solve pipe motion prob- 
lems! Flexonics Expansion Joint Engineering 
Guide — just off the press — contains a wealth of 
vital information in easy-to-read, easy-to-use 
form. 42 pages of calculations, tables, anchor- 
ou eins aman ing and guiding data. Every piping system de- 
GuiDes CONNECTORS signer needs this new book. Mail the coupon for 


your FREE copy! 


DIVISION OF CALUMET & HECLA, INC. 
290 East Devon Avenue + Bartiett, tilinois 


gm ® ATTACH TO YOUR LETTERHEAD—MAIL TODAY! © oy 


Flexonics 
290 E. Devon Avenue 
Bartlett, Illinois 


Please send my free copy of the new 
Flexonics Engineering Guide on Expan- 
sion Joints, Expansion Compensators, 
and Pipe Guides and Supports. 


FLEXIBLE METAL and SYNTHETIC HOSE In CANADA 


EXPANSION JOINTS FLEXONICS CORPORATION OF CANADA, LTD. 
BELLOWS «+ SPECIAL TUBULAR ASSEMBLIES BRAMPTON, ONTARIO 
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This group of buildings houses the Weil-McLain Research and Engineering Laboratory, 
Technical Services Department and School of Better Heating 


WHERE AGELESS CAST IRON 
IS KEPT COMPLETELY MODERN 


in a wide range of gas and oil boilers for 
commercial and industrial application 


Weil-McLain makes a complete line of cast iron sectional boilers 
Type J Gas Boiler : for all fuels. While the Company believes that its products 
/ today represent top engineering, it also realizes that designs 
and materials considered as sound today will not necessarily be 
adequate tomorrow. 

The Weil-McLain Research and Engineering Laboratory is 
evidence of the Company’s belief that only through constant 
study and flexibility of thinking can it continue to hold its 
position as a manufacturer of highest quality boilers and radi- 
ation. Here research and experiment are translated into better 
product...so that Weil-McLain equipment can always be 
installed with complete confidence. 

Practical field help is also provided. Questions relating to 
proper system design, product selection, installation and serv- 

4 icing of Weil-McLain heating equipment are handled promptly 

No. 82 Oil Boiler A by the Technical Services Department. In the Weil-McLain 
School of Better Heating, classes in the design and installation 

of modern hydronic heating systems are regularly conducted 

ICH-ICL Combination Oil for contractors and wholesalers. 
and Gas Boiler 
Send for condensed catalog of Weil-McLain 
Commercial and Industrial Boilers 


WEIL: M:LAIN WEIL-McLAIN COMPANY 


Tilwelgslelgeli-te| 
ath ee eathabieesin MICHIGAN CITY, INDIANA 


Address literature requests to Dept. AA-71 
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Low Water Cut-offs on Hot Water Boilers? 








... the industry has is: 


Cut-off. Widely used 


given the answer mo 4 i 


Yes, the answer has come from the field . . . 
from the engineers, contractors and manu- 
facturers. They have seen the logic of install- 
ing a water level control on hot water space 
heating boilers . . . a low water cut-off, or— 
for even greater precaution—a feeder cut-off 
combination. 

We knew it was a good idea. Expected it 
to grow and grow. But frankly we have been 
surprised at how rapidly the heating indus- : | fa: picetetien 
try has taken hold of water level control as a " LOW WATER 
logical team mate for an ASME pressure FUEL CUT-OFF 
relief valve. 

In fact, many local codes now require a 
low water cut-off, or feeder cut-off combina- 
tion, on hot water boilers installed in places 
of public occupancy—including multiple 
dwelling units. 

Notice the diagrams of recommended in- 
installations opposite. For more detailed 
discussion get this booklet that tells the 
whole story: “Basic Safety Controls for Hot 
Water Space Heating Boilers.” 

















Th e What-Why-How The essential low water control for a hot water boiler. 
A McDonnell Low Water Cut-off located above lowest 


in eight interesting pages permissable water level; also McDonnell A.S.M.E. Pressure 
Write for Bulletin P-30C — 














McDonnell No. 247-2 
Feeder Cut-off Combi- 
nation. Widely used 
for het water beilers. 
Other models 

for larger boilers. 





Your Jobber 
Stocks MCDONNELL 
Products 











MCDONNELL & MILLER, Inc. 
3500 N. Spaulding Ave., Chicago 18, Ill. 


Doing One NIN\ Shing Wel 


C 2 The safest and most complete control for a hot water boiler. 
Saal ° ‘ . F 
Offers a combination of mechanical and electrical safe- 


guards which is today’s best and most complete answer. 
A McDonnell combination Boiler Water Feeder and Low 
Water Cut-off; also McDonnell A.S.M.E. Pressure Relief 
Valve. 


HOT WATER BOILER 


























power to ventilate an air terminal 


Quiet Wagner® polyphase motors drive air moving 
equipment at St. Louis’ jet age airport 


Keeping any building warm in winter and cool in summer is a 
demanding job. It’s a demanding, king-size job in the 50,000 
square foot Municipal Airport terminal in St. Louis. 


Air movement in this architecturally renowned building is 
handled by five air supply fans and five air return fans. They’re 
all driven quietly and dependably by Wagner* Type RP motors 
... five 40 hp motors for the air supply fans, and five 15 hp 
motors for the air return fans. 


These open type polyphase squirrel-cage motors have the 
stamina to be perfect drives for fans, pumps, blowers and com- 
pressors. They operate for long periods without maintenance 

.. efficiently produce power even under critical conditions. 
Compact and dripproof, they get the job done at St. Louis’ jet 
age airport and in millions of other applications across the 
country. They can do a job for you. Your Wagner Sales Engineer 
will be glad to show you how. Call him. Soon. 


Ek eee 
hie 


. 
Wadgsner Electric Corporation 


6370 Piymouth Ave., St. Louls 33, Missouri 
Branches and Distributors in all Principal Cities 


Two of the five air return fans in the St. Louis 
airport terminal building. All five are powered 
by 15 hp Wagner Type RP motors. 
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Now your entire air system can be 
automatic! 


Continental’s CONOMATIC vertical roll-type air 
filter assures you that your equipment will continue 
to perform properly. Fully automatic in maintaining 
filtering efficiency, the CONOMATIC keeps your air 
system at a “good-as-new” operating peak. 

You save with CONOMATIC —in time, in money 
— because the unit is factory-assembled for fast and 
lowest-cost installation. And virtually no mainte- 
nance is required. Specify this fully automatic 
vertical-type roll filter! For complete facts, ask your 
Continental Agent, or write to us at P. O. Box 1647, 
Louisville 1, Ky., for Bulletin 819a. 


Clean Air Costs Less with Continental! 


@ Matches the job. Available in any size needed. 
@ Capacities from 5,240 cfm up. 


@ Access from the entering-air side for all 
servicing. 


@ “Ready-to-run” when delivered te you. Com- 
pletely assembled. Completely wired. 


@ Underwriters Listed—for safety, for quality. 
@ Galvanized or cadmium-plated throughout. 


@ Totally-enclosed drive motor, with built-in over- 
load protection. 


@ Non-reversing air flow through media — elimi- 
nates dirt “blow-off”! 


@ Control choices: either timers or pressure 
switches. 


@ CONOMATIC Horizontal “Type GH” also 
available. 


CONTINENTAL AIR FILTERS, INC. 
LOUISVILLE 1, KENTUCKY 
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U.S. EXPANSION JOINTS 




















U.S. AMR Expansion Joints 


handle even the highest surge pressures safely 


Today’s power and processing systems require piping that withstands 
flow surges, high pressures, and high temperatures unheard of a few 
years ago. Going hand in hand with improved piping is the simultaneous 
demand for better expansion joints. 

U.S. Rubber... the company that brought you the first rubber ex- 
pansion joint... now brings you the new AMR expansion joint, designed 
to meet today’s most rigid requirements. 

The AMR Expansion Joint: 
@ Has a new, patented inner construc- armored expansion joints. 


tion with built-in surge protection for 
increased service life. 





@ Has the flexibility of standard joints. 


@ Withstands higher continuous work- @ Is available now in materials for 
ing pressures —pressures that exceed handling corrosive chemicals and/or 
even the capacity of conventional wire- wide temperature ranges. 

Your “U.S.” representative will call at your request to give you the 
full facts and samples of this revolutionary development in rubber ex- 
pansion joints. Why not call him... or write US at Rockefeller Center, 


New York 20, New York. 


e 
WORLD'S LARGEST MANUFACTURER Tt United Sta fes Rubber 


OF INDUSTRIAL RUBBER PRODUCTS MECHANICAL GOODS DIVISION 
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1510-B FEATURES 


Vertical split case design—-solid- 
type volute can be left in pipe line 
when servicing pump. 


Removable bearing frame assem- 
bly—can be lifted out without dis- 
turbing piping or motor leads. 


Interchangeable bearing frame 
assembly—one unit fits a wide 
range of pump sizes. 


Positive oil lubrication with visual 
check. 


Anti-friction roller bearings. 


Mechanically balanced impeller. 
Balancing chamber and pressure 
relief holes in impeller reduce 
thrust to a minimum—lengthen 
pump life. 


Leak-proof "Remite” seal. Carbon 
seal ring faces on harder-than- 
glass Remite floating seat. Assures 
long, trouble-free life. 


Special alloy steel shafts, super- 
finished, oversized. 


Performance guaranteed— 100% 
pre-tested at the factory for con- 
ditions of head and capacity spe- 
cified. 


Choice of all-iron, bronze-fitted, or 
all bronze. 


Capacities to 2000 GPM, heads 
to 420 ft. 


Why not get your full dollar's 
worth of pump value...send to- 
day for selection data on the BaG 
1510-B Centrifugal Pumps. 


yourself! 
... THAT THE SERIES 1510-B 


CENTRIFUGAL PUMP OFFERS MORE 


Check any centrifugal pump of comparable capacities 
against B&G 1510-B Pump features! 


B&G Series 1510-B Centrifugal Pumps are distinguished by all the 
features listed at left. To compare any other pump with the 1510-B, 
place check marks in the red boxes beside the features also offered 
by the competitive pump. 

We'll wager you'll wind up with quite a number of unchecked boxes! 

The balanced design of this vertical split case pump is definite assur- 
ance of smoother, more efficient performance and longer life. Its 
design enables the bearings to withstand loads far in excess of those 
produced by any pump and motor combination in the 1510-B series 
...an added feature of dependability. 


ae ob Bb] 
NOW AVAILABLE IN C SIZE UNITS 


UP TO 75 H.P. 
2000 GPM, 170 feet, 1750 RPM, 
3”— 4” — 6"— 8” discharge connections 


i) BELL & GoSSETT 


c OF M P A N Y 
Dept. GS-5, Morton Grove, Illinois 


Canadian Licensee: §. A. Armstrong, Lid., 1400 O'Connor Drive, Toronto 16, Ontario 
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High Temperature Water vs. Steam 
for space heat, process heat, air conditioning 
C-E makes both types of equipment. Here are the facts: 


High temperature water systems are 
coming into wider use — not only for 
space heat and process heat applica- 
tions, but for use with absorption air 
conditioning equipment as well. Cus- 
tomers have ordered some 80 High 
Temperature Water Boilers (Type 
HCC) for these purposes, with plant 
capacities ranging from 10 million to 
300 million Btu/hr, and operating at 
water pressures up to 500 psi and 
temperatures to 470F, or higher. 


The “Thermal Flywheel” 


With a steam system, boilers often 
have to be operated constantly at full 
load. Wide load swings can cause loss 
of steam pressure and considerable 
lag before sufficient steam can be 
supplied. But because a high temper- 
ature water system has a far greater 
heat storage capacity than a steam 
system at the same pressure, even 
sudden large demands will not drain 
heat from consuming units. Thus 
fluctuating demand does not immedi- 
ately affect boiler loads. Boilers oper- 
ate at a more constant rate which 
improves the efficiency of the entire 
system. In industrial applications, 
temperature of ovens, tanks, calender 
rolls, heating platens, etc., can be 
controlled within close limits, which 
often results in improved product 
quality and increased production. 


Savings with 
High Temperature Water 


While capital costs for steam gener- 
ators and high temperature water 
boilers of equivalent capacity are 
roughly the same, a system using a 
C-E Hot Water Boiler can usually 
save from 10 to 20 percent in operat- 
ing and maintenance costs: 


1. No steam traps. This means sub- 
stantial savings in initial cost, plus 
further savings by eliminating trap 
maintenance. Steam losses due to 
normal trap operation are also elim- 
inated; 

2. No blowdown required. This repre- 
sents a considerable loss in steam 
systems, reflected in increased fuel 
costs; 

3. No pressure reducing valves. [Inj- 
tial valve cost is reduced and losses 
from improper valve regulation are 
prevented; 

4. No pipe grading required. The sys- 
tem is always under pump pressure. 
Piping can be carried over machinery, 
in roof trusses, up or down grades — 


even underground. Pipe life expect- 
ancy is increased many times since 
corrosion is minimized in a closed 
oxygen-free system; 


5. No condensate return lines. And 
no investment outlays for corrosion 
prevention; cost of replacing wet re- 
turns is eliminated; 


6. No expensive feedwater treatment. 
Since only small quantities of make- 
up water are needed, treatment can 
be handled on a batch system basis. 


Versatility of 
High Temperature Water 


For heating units such as space 
heaters, radiant panels, etc., high 
temperature water may be used di- 
rectly. For domestic heaters, ovens, 
tanks, vulcanizing equipment, etc., it 
can be used indirectly — as low tem- 
perature hot water or as steam — 
produced in suitable heat exchangers. 

In addition, high temperature water 
is well-adapted to use in the coils of 
absorption refrigeration units — for 
cooling, as well as heating, multi- 
building applications. Absorption 
equipment can be located in each 
building and can operate without the 
supervision of licensed engineers, at 
a considerable labor saving. 





EXPANSION 
oRUuM 








HEATERS 





RADIANT PANEL 
HEATING COILS CONVECTORS 


fan 
= 2 o-- 


WEADER 
4} patine [ oh 
KETTLES TANKS VeLEANE IS 























A simplified schematic arrangement of typical 
high temperature water applications in industrial 
or commercial plants. Shown are the Type HCC 
boiler, expansion tank, circulating pump and 
actual heat consuming units. Heat exchangers 
for conversion to low pressure hot water are also 
used frequently in these systems. 


The C-E High Temperature 
Water Boiler 


C-E High Temperature Water Boilers 
are designed around the same con- 
trolled circulation principle used by 
C-E in many of the world’s largest 
steam generation units. They can be 


A 30 million Btu Type HCC boiler partially shop 
assembled, showing compactness of the unit. 
Upon addition of refractory and welded casing, 
boiler will be lifted by its lugs onto a flat car 

for shipment. 
fired by oil, gas, coal or any combina- 
tion of these fuels. They operate with 
low pressure loss, provide complete 
control of system and boiler circula- 
tion, and offer optimum arrangement 
of heating surfaces. All circuits are 
drainable and headers are accessible 
from outside the boiler casing. With 
no baffles in the boiler, there are no 
areas where soot can accumulate. 
Symmetrical arrangement of heating 
surfaces permits a rugged, gas-tight 
casing construction which can be 
pressure fired and is entirely suitable 
for outdoor installations. 

The standardized design of these 
units results in lower first cost, shorter 
delivery time, lower cost of owner- 
ship. Smaller sizes are completely 
shop assembled, while larger sizes are 
shipped in component assemblies, to 
reduce field erection costs. 


You be the Judge 


Because most operators, engineers 
and contractors are more familiar 
with steam than with hot water sys- 
tems, we have gone to some length 
to enumerate the major differences 
between the types. Naturally, needs 
vary, and the eventual choice of a 
heating system should be made only 
after a thorough investigation of all 
factors. 

Our engineers will be pleased to 
discuss either hot water or steam 
units, or both, with you and your 
consultants — impartially and with 
no obligation. For further details on 
high temperature water boilers, write 
for catalog HCC-2. 


COMBUSTION 
ENGINEERING 


General Offices: Windsor, Conn. C-321 
New York Offices: 

200 Madison Avenue, New York 16, N. Y. 
Canada: 

Combustion Engineering-Superheater, Ltd. 


ALL TYPES OF STEAM GENERATING, FUEL BURNING AND RELATED EQUIPMENT; NUCLEAR REACTORS; PAPER MILL EQUIPMENT; PULVERIZERS; FLASH DRYING SYSTEMS; PRESSURE VESSELS; SOM PIPE 
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you'll want to know... 


C.E.C. Meets in Chicago, Plans Action 
On Registration Laws and Alleged Government Encroachments 


RESTRICTING THE PRACTICE of 
engineering to licensed engineers. 
maintaining the private enterprise 
system, and raising the standards 
of engineering practice these 
were among the more important 
at the 


Council 


topics discussed recently 
Consulting Engineers 
Board of Directors Fifth Annual 
Meeting held in Chicago. Cram- 
ming more than 65 subjects into 
three days of deliberations, the 
C.E.C. Board took significant ac- 
tion on a variety of problems and 
programs pertinent to the consult- 


ing profession. 


Registration Laws 


Plans for continued action to 
strengthen state registration laws, 
particularly as applied to corpo- 
rate practice, were reported as de- 
serving of intensive C.E.C. con- 
sideration. Legislation has been 
enacted in the state of Washington 
to permit corporations to “prac- 
tice” engineering as long as the 
seal of a registered professional 
engineer is on all plans and speci- 
fications produced by the corpora- 
tion. In Ohio and Michigan, re- 


cent judicial rulings have declared 
that those states’ engineer registra- 
tion laws are ambiguous and un- 
constitutional. 

C.E.C. holds the viewpoint that 


corporate practice is permissible 


only so long as the majority of the 
owners, principals, officers and/or 
stockholders of the 


are registered and responsible, as 


cor poration 


such. for engineering — services 


which the corporation provides. \ 


CONSULTING ENGINEER COUNCIL officers elected recently in Chicago are 
shown plotting the Council’s program for the coming year. Left to right are: 
George J. Toman, secretary; Hueston M. Smith, immediate past president; Harold 
P. King, president; Cedric R. Acheson, first vice president; George W. Poulsen, 
Jr., treasurer; and Sanford K. Fosholt, second vice president 
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program to enlist support within 
the National State 


Boards of Engineering Examiners 


Council of 


for this point of view was reported 
as making headway. 

As for the Ohio-Michigan court 
rulings, engineer groups in both 
states are said to be preparing 
amended versions of the law for 


consideration by their legislatures. 


Competitive Bidding 


The C.E.C. Board warned all 
Council members of the possible 
legal consequences of rejecting 
bid requests. While strongly op- 
posed to competitive bidding, the 


Continued on page 207 


New York State Opens 
Air Pollution Control Library 


A COMPREHENSIVE technical li- 
brary specializing in air pollution 
control and an audio-visual service 
are now available to scientists, edu- 
cators. and engineers in New York 
State. Dr. Herman E. Hilleboe. 
State Health Commissioner and 
Chairman of the New York State 
Air Pollution Control Board, has 
announced. 

The technical library contains 
more than 8000 microfilmed books. 
articles, and scientific papers rang- 
ing from an air pollution control 
publication printed in 1661, to in- 
struction books for operating giant 
electrostatic smoke precipitators. 
Frequently used reference works in 
their original printed form have 


also been collected. 


Located in the State Health De- 
partment Building at 84 Holland 
Ave., Albany, the 


equipped to provide space, micro- 


library is 


film readers, and other necessary 
supplies to researchers. 
Filmstrips, motion pictures, 
more than 1000 photographs and 
approximately 800 color slides olf 
problems. 


air pollution sources, 


and controls are available for 
teaching purposes, to illustrate lec- 
tures and publications, and for 
civic group programs. 

Library privileges and the loan 
of materials from audio-visual serv- 
ice can be arranged by contacting 
the New York State Air Pollution 
Control Board, 84 Holland Ave.. 
Albany 8. 


Texans Air Condition the Alamo 


ArTER almost 250 years, the fa- 
mous Texas Alamo has finally been 
air conditioned. The structure was 
built by 
about 1722, and gained its fame 
when Davy Crockett, Jim Bowie, 


Franciscan missionaries 


and other men managed to delay 
Mexican forces in 1836 during the 
Texas-Mexican war. 

Engineers planning the year 
‘round air conditioning  installa- 
tion faced many problems: how 
to install air conditioning appara- 
tus so it would not add a jarring 
modern note to the Alamo’s rough- 
hewn interior; how to comfortably 
heat and cool the high-ceiling 


building in Texas temperatures 
with a 100 F span; and how to 
furnish adequate capacity to cope 
with the many-feet-thick 


which soak up heat and could not 


walls 


be insulated. 
Three heat pumps were installed 


in concealed locations, according 


Alamo’s roof behind a_ parapet. 
Immediately below the units, work- 
men opened a pair of musty choir 
lofts last used prior to 1793 when 
the Alamo, originally a church, 
was secularized. Supply outlets ex- 
tend through these lofts, aimed at 


the main room of the structure. 


Heavy iron window grilles typical 
of 18th century Spanish churches 
were used to camouflage the out 
lets. 

The other heat pump was in- 
stalled in a small stockade made 
of cedar posts. This structure is 


topped by a weathered thatch roof. 


to the General Electric Co. A pair HEAT PUMP is hoisted up to be placed behind parapet. In all, three units were 


of 4 ton units were placed on the used to air condition the Texas monument 
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Radiant System Heats 
$2'%2 Million Sports Center 


AMATEUR HOCKEY FANS in Mon- 
treal can look forward to viewing 
their sport in warm comfort at the 
city’s new $214 million sports cen- 
ter. A radiant heating system has 
been installed under all seats in 
the 5000 capacity arena, and also 
in the sections adjacent to the ice 
rink, 

One in. diameter wrought iron 
pipe specified for the system was 
fabricated into sinuous coils, laid 
on 6 in. centers in the spectators’ 
section, and then encased in 2 in. 
of concrete. Coils along side the 
rink were spaced on 6 in. centers 
and covered with 2 in. of concrete 
with terrazzo surface according 
to the A. M. Byers Co. 

The heating system is divided 
into two heating zones, each hav- 
ing its own converter and control. 
A steam boiler plant will provide 
2700 lb of steam per hr to heat 
water for the system to 110 F. The 
heat exchanger will provide 250,- 
000 Btu per hr. Each circulator 
will provide 125 gpm against 20 
ft heads. 

LeBlanc & Montpetit designed 
the radiant heating system and also 
the ice rink. The heating contrac- 
tor was Doucet & Doucet. 


Natural Gas Engines 
Found Reliable for 
Air Conditioning 


More THAN 12,000 Hours of op- 
eration have failed to damage sig- 
nificantly two natural gas engines 
that have been used to drive recip- 
rocating compressors in the air 
conditioning system for the Ohio 
Fuel Gas Co.’s Long Street Build- 
ing in Columbus, Ohio. This is 
equivalent to approximately 450.- 
000 to 500,000 miles of operation 
of an engine driven vehicle. 

Prior to the start of the 1960 


RADIANT HEATING COILS seen in stands make Montreal's new sports center 
one of the few in the world to use this type of heating 


FINAL TOUCHES have been given to the arena. The wrought iron radiant heat- 
ing coils have been covered with 2 in. of concrete 


air conditioning season, these 137 
bhp engines were subjected to a 
tear down inspection. Only very 
slight signs of wear were found. 
The major damage uncovered was 
two exhaust valves burned on one 
of the engines. 


The performance of these en- 
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gines through their first two years 
of operation (1956-1957) were re- 
ported in the article “Installations 
Show How Gas Engines Drive Air 
Conditioning Systems” by R. S. 
Curl and R. C. Marsh of Robert 
S. Curl and Associates, consulting 


engineers, which was published in 
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to know 





the September 1958 issue ol 


HPAC. According to Mr. Marsh. 


the authors feel that this experi 


W. T. Miller Award 
Goes to Carl Grinstead 


Car_ Ek. GRINSTEAD, senior in me- 
engineering at Purdue 


received the W.. T. 


Miller award at the annual meet 


chanical 


University. 


ing of the Central Indiana Chapter 
of the American Society of Heat- 
ing. Refrigerating and Air-Condi- 
tioning Engineers at Indianapolis. 

The award was established in 
1956 to honor Professor Emeritus 
Miller of the Purdue staff. long 
time leader in the field of heating 
and air conditioning. The recipient 
is selected by a committee of the 
Indiana chapter and is based on 
the activity points of the members 
of the student branch. The award 
consists of a collection of approxi- 
mately 15 of the best books in the 
field of heating, air conditioning. 
and refrigeration. In addition. Mr. 
Grinstead will have his name in 
scribed on a permanent plaque 


which hangs in the Mechanical 
Engineering building. 

John P. Kamman and George R 
Rawlinson also received awards 
consisting of books in this field 


of engineering. 


Here Are Six 
Job Guideposts 
For Young Engineers 


SELECTING A NEW JOB can be a 
trying experience, especially for 
the inexperienced. A. G. Dix- 
on, president of Modine Manufac- 
turing Co. suggests that the follow- 
ing six job guideposts for the 


young engineer might help to 


ence is an excellent indication of 

the reliability of natural gas en- 

gines for this application. 
Tabulated data 


1958 article provides detailed op- 


given in the 


erating cost data for the engine 
driven installation. For the 1957 


season. operating costs (engine 


driven condensing unit only, in 
cluding gas and oil) was approxi- 
mately 0.75 cents per ton-hr. Main- 
tenance was less than the $227 al- 
lowed in the initial operating cost 
estimates for the system. The Long 
St. system has a design cooling 


load of 184 tons of refrigeration. 


A COLLECTION of books on heating, air conditioning, and refrigeration has 
been awarded to three Purdue University seniors by the Central Indiana chapter 
of ASHRAE. Shown with Professor Emeritus William T. Miller (second from 
right), in whose name the books were awarded, are (I to r): George R. Rawlin 
son, Carl E. Grinstead, and John P. Kamman 


you'll want to know 
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solve the problem. Briefly. they 
are these: 

Take a realistic look at the man- 
ufacturing activities of the com- 
pany you are looking over. Are 
these of a kind that can intensely 
interest you. be a challenge to 
you? 

What are the growth prospects 
of the company ? 

How personally will you be able 
to participate in this company’s 
activities? Will you be an indi- 
vidual in whom your supervisors 
will have a personal interest—both 


on and off the job—or will you be 


Heating. 


merely what is termed a “num- 
ber?” 

How do you—your wife also if 
you're married—like the commu- 
nity where your prospective em- 
ployment would take you? 

What have you learned about 
the men with and for whom you 
will work? Are they of such char- 
acter and ideals as to prompt you 
to give them your trust and even 
admiration ? 

Of course, look at compensation. 
However, if the other criteria are 
satisfied, compensation is likely to 


shape out well. 
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CAN YOU SEE WHERE 
THE AIR COMES INTO THIS ROOM? 


Please turn page... 
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WITH THE FIBERGLAS 
ACOUSTI-FLO SYSTEM, 
THE AIR IS DISTRIBUTED HERE... 


FIBERGLAS ACOUSTI-FLO SYSTEM 


COMBINES THE MOST WANTED FEATURES © 
IN AIR DISTRIBUTION 





EVENLY... SILENTLY... 
EFFICIENTLY... 
LIKE THIS 


ppoo- 


SOUND SLIDEFILM 
shows how Acousti-Flo 
System is installed step 
by step. Ask for a per- 
sonal or group showing. 


T-M. (Reg. U.S. Pat. Off.) O-C. F. Corp. 


e RAPID, DRAFT-FREE, UNIFORM AIR DIFFUSION. In this system, the air flows through a Fiberglas* tube, 


and out through perforations all along the ceiling suspension bar and decorative snap-on cap (see cutaway 
view above). Distribution is uniform, positive, and controlled from end to end. There are no surprises after 
installation. No drafts, no “dead spots,” no noise. 


@ SIMPLE INSTALLATION, ADJUSTMENT AND MAINTENANCE. The four parts of the Acousti-Flo* unit 


quickly assemble to become the air distribution system and ceiling suspension device. Outlet dampers can 
be adjusted with a screwdriver. Dirtying of the ceiling around the diffuser is almost non-existent. 


e FREEDOM OF CEILING SELECTION AND LIGHTING. Any number of ceilings may be specified. But 


Fiberglas Acoustical Tile, Ceiling Board, and Polarizing Light Panels are perfect companions to this system. 
@ RELOCATION OF PARTITIONS WITHOUT COSTLY ALTERATION OF DIFFUSER OUTLETS. 


For further information... 
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PERFORMANCE-PROVED...ACOUSTI-FLO AIR DISTRIBUTION SYSTEM 


The Fiberglas Acousti-Flo System is simplicity itself. With only four parts to assemble, it’s practically foolproof 
to install . . . easy to adjust. Conditioned air from the Acousti-Flo Bar Cap mixes gently and rapidly with room air. 


Temperature variation from ceiling to floor is at a minimum. Maximum occupancy comfort is assured at all times. 



















































































' : ith i | | Will | 


WITH THE ACOUSTI-FLO SYSTEM, the air distribution becomes part of the decorative scheme; unnoticeable but efficient. 











PARTITIONS CAN BE MOVED AT WILL without the need for dis- | THE ACOUSTI-FLO SUSPENSION BAR is flanged to support all types 


turbing or relocating the diffuser outlets. of ceiling—tile, board or luminous panels. 


Specify the Fiberglas Acousti-Flo System for your next ceiling project. For further information, or a showing of 


the new Acousti-Flo slidefilm, see your Fiberglas representative, or write: Owens-Corning Fiberglas Corporation, 


Industrial & Commercial Division, 717 Fifth Avenue, New York 22, N. Y. 
4 % x ‘ 
OWENS-CORNING RESEARCH pioneers new ideas in | | b k R ( 5 i 44 \ S 
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Im’: VAN- PACKER « 


Yo] hValale Mm ale lel-)¢at-t it) ¢-lol. al ad ge)eli-laal— 


wet Industrial Stacks 





Van-Packer offers a wide choice of 
stacks to meet virtually every need 


Because Van- Packer refractory 
stacks are factory-built in modular 
sections with two types offered, they 
provide great flexibility to meet 
varied application requirements. 
You can specify any of eight inner 
diameters: 10, 12, 15, 18, 21, 24, 30, 
or 36 inches. The 3-foot sections 
assemble to heights up to 180 feet. 
They install inside or outside the 
building, and can be superimposed 
on the equipment served, floor sup- 
ported, installed on concrete or brick 
pier foundations, or supported by 
wall brackets. Breechings are made 
with Van-Packer straight sections. 





Three Van-Packer 30-inch I.D. Model 
BF Industrial Stacks on these boilers 
provide highly efficient, low-cost instal- 
lation at this Chicago-area high school. 
Refractory construction of these stacks 
provides high draft for efficient opera- 
tion of the equipment. Stack cost is 


a (Za) ate - 

A Van-Packer Model HT Industrial 
Stack serves incinerators with flue gas 
temperatures to 1800°F — or 2000°F 
for brief periods of forced firing. 


Heating. Piping & Air Conditioning 


PRE Rare remorse 
INSPECTED 
Van-Packer Model HT Smokestack 


Van-Packer Model HT Industrial 
Stack is the only stack listed under 
the Factory Inspection and Label 
Service Program of Underwriters’ 
Laboratories, Inc. for commercial 
and industrial incinerators, boilers 
and furnaces. 

Van-Packer Model BF stack (not 
UL-listed) is a low cost refractory 
stack for boilers and furnaces with 
flue gas temperatures up to 800°F. 





about the same as steel stacks for the 
same application, yet the non-corrod- 
ing refractory of the Van-Packer pro- 
vides an average stack life three times 
greater than steel stacks. An aluminized 
steel jacket which encases each 3-foot 
stack section requires no painting. 


For complete information 
on Van-Packer Industrial 
Stacks, please write for Bul- 
letin IS-49. Your copy will 
be sent promptly. 


Stack installs inside or outside 
Van-Packer 
stacks are easily 
installed on out- 
side walls of 
buildings toserve 
the equipment. 


An insulated 
thimble, flashing 
and counter 
flashing offered 
with Van-Packer 
stacks lets you 
safely design for inside installation 
with minimum clearance, even 
through combustible floors and roof. 


For residential use specify 
Van-Packer all-fuel chimney 


Here’s a low-cost, factory-built tile- 
lined residential chimney that’s safe 
and attractive. Specify either metal 
or asbestos-cement housing with em- 
bossed brick design. Choice of four 
nonfade brick colors: red, white, 
buff, and gray. Factory-built 2-foot 
flue sections have 54-inch fire clay 
tile liner, 3-inch vermiculite-concrete 
insulating wall, and asbestos-cement 
outer jacket. Van-Packer chimney is 
UL-listed for all fuels, is safe for in- 
cinerators. Write for Bulletin RS-1. 


F™ W/AINPPAGKER. 


FLINTKOTE 


The Flintkote Company 


Manufacturers of Diversified Products for Home and Industry 
30 Rockefeller Plaza, New York 20, N. Y. Phone: Plaza 7-5500 
In the West: Pioneer Division, The Flintkote Company, P. O. Box 2218, Terminal Annex, Los Angeles, Calif 
In Toronto, Ontario: The Flintkote Company of Canada, Ltd 
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DO MORE AND MORE SPECIFICATIONS 


CALL FOR Pills COOLING TOWERS « 


THEY ARE THE ONLY COOLING | 
BECAUSE towers CUSTOM ENGINEERED . 


for the correct solution 


to your problem... : 
specify jilips 
CUSTOM ENGINEERED 


COOLING TOWERS 


It stands to reason — every water tower installation has different problems. It may be noise... 
freezing...space...maintenance...atmospheric conditions...or any other. There is no stock answer 


to varying job conditions. 
That’s why every day, more and more specifications call for PHILLIPS CUSTOM ENGINEERED 


COOLING TOWERS. Here are towers designed to give you the most efficient...most economical solution 


possible for your particular problem. 
Put PHILLIPS...the cooling tower specialists with unrivaled experience to work on your next job. 


You'll like the results. 








EVERY STEP CUSTOM ENGINEERED 


CASINGS FANS 





Selection of material to fit Architectural treatment and 
surrounding conditions. 


BASINS 

Redwood, stainless steel, galvanized steel, carbon steel 
up to and including 4” thickness with any desired coat- 
ing, reinforced concrete basins supported on steel 
beams. 


DISTRIBUTION SYSTEM 
Spray nozzle type or open Weir gravitational type system. 


Multi-blade, adjustable propeller type fan in cast alu- 
minum, stainless steel or Monel. Either direct driven fan 
in small sizes or indirect right angle worm gear drives. 


FILL 
Redwood or pressure treated Douglas Fir. Slip-fit, self- 
supporting for easy removal for interior maintenance. 


FRAMEWORK : 
Hot dipped galvanized structural steel .250” minimum 
thickness. Redwood or pressure treated Douglas Fir. 
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Midvale-Heppenstal!l Co 
Nicetown, Philadelphia, Pa. 
Consulting Engineer 


Swindell-Dressier Corp 
Pittsburgh, Po 


another problem solved by: Dil 


a ENGINEERED 
COOLING TOWERS 


ie To fit a cooling tower of 4,000 gallons capacity in a small space between 

the problem an odd-shaped mill building on one side and a railroad siding on the other. 

A PHILLIPS CUSTOM-ENGINEERED COOLING TOWER, using every 

the solution — square foot of available space and conforming to the shape of the 
building, was designed for this installation. 


SPECIAL FEATURES ON ALL TOWERS 

Corrosion Resistant Hardware. Aluminum or Stainless 
Steel Fans. Nailless Redwood Filling Removable at Tower 
Base. Nailless Three-Pass Redwood Eliminators. Remov- 
able Louvers. 


WRITE FOR LITERATURE 
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Simple to Install on Ceiling or Wall. Steel hanging brackets 
make Ilg All-Electric Unit Heaters simple to install anywhere. 
Non-glowing, steel-sheathed black heat type replaceable heat- 
ing elements ... plus built-in thermal cutout ... give positive 
protection against overheating. Patented Type “Q” aluminum 
fan wheel direct connected to single or 3-phase motor assures 
silent operation. Eleven sizes from 114 kw., 5118 BTU/hr. to 
36 kw., 122,832 BTU/hr. WRITE FOR CATALOG 809. 


Choice of Steam or Hot Water Heaters. Ilg Horizontal 
Heaters come in 19 capacities with low-speed, 4-blade alu- 
minum fan wheel. Copper tube and aluminum fin heating 
coils brazed to 1-piece headers. 4-way pipe connections for 
simple hookups. Totally enclosed shaded-pole or split-phase 
motor. Vertical Heaters in 19 capacities. Type V for standard 
outlet temperatures; Type VL for low outlet temperatures. 
Heating coils similar to horizontal units. WRITE FOR CATA- 
LOG 1202. 


Two Types of Ilg Gas Fired Heaters. Propeller type (shown 
here) is the smallest and lightest unit on the market. Fully 
automatic controls. Corrosion-resistant aluminum steel heat 
exchanger. Direct-connected, permanent-split capacitor motor. 
Ten sizes from 25,000 to 250,000 BTU/hr. input. Centrifugal 
type: for moving large volumes of air at low tip speed. Eight 
sizes from 50,000 to 250,000 BTU/hr. input. Automatic con- 
trols. Aluminum steel heat exchanger. WRITE FOR CATA- 
LOGS 286 and 1501. 


Cabinet Heaters. Seven basic sizes; 21 hot water ratings; 14 
steam ratings. Choice of blow-through type with direct-drive 
fan assembly or draw-through type with mounting; non-re- 
cessed, semi-recessed, fully recessed or concealed. Electric Cab- 
inet Heaters have 2- and 3-speed motors, blow-through and 
draw-through. Capacities 3.33 to 30.0 kw. WRITE FOR 
CATALOGS 1301 and 1801. 


ILG ELECTRIC VENTILATING CO. 


2826 No. Pulaski Road, Chicago 41, Ill. 
Offices in 60 Principal Cities 
Member of Air Moving and Conditioning Association, Inc. (AMCA) 





CENTURY MOTORS PULL HEAT 


Forty-two stories above Dallas, on top of the South’s 
tallest building, three Century 50 horsepower totally- 
enclosed fan-cooled motors are driving induced draft 
fans to keep the Southland Center cool. 

A Century motor drives a 20-foot fan on each of three 


cells of this cooling tower. During the hot summer 
months, especially, the air conditioning of the immense 
Southland Center is dependent upon the continuous 
operation of these fans—and, upon the dependable, 
continuous operation of Century motors. 

Heat absorbed by air-conditioning and refrigerating 


equipment must be removed efficiently. Maintaining 
efficient condensing temperature in a system of this 
large capacity, requires 20,000 gpm of cold water. And 
conservation of this gallonage with uniform perform- 
ance at all times is necessary—the cooling tower is an 
important factor in the overall system. 

Dependable Century motors are a vital part of in- 
stallations such as this one where the continuous opera- 
tion of the fans is so important. The three Century 50 
horsepower, two-speed, totally-enclosed fan-cooled mo- 


tors used in this installation are subject to all sorts of 








OUT OF A 42-STORY BUILDING 


unfavorable weather conditions—heat, moisture, rain, 
wind, corrosion. But they keep working . . . continuous- 
ly. They keep working because these motors are made of 
strong, tough cast iron and will withstand the elements 
in unguarded outdoor locations. 

These totally-enclosed fan-cooled motors are con- 
structed so that no outside air (with dust, dirt, moisture, 
etc. in it) is circulated into the motors. Internal fans 
circulate clean air within the enclosed frames. An exter 


CENTURY ELECTRIC COMPANY 


nal fan blows air over the ribbed frames for maximum 
transfer of heat to the outside air. These Century motors 
can take it, because they are designed and built to han- 
dle such jobs. 

Century application engineers throughout the coun- 
try understand industry’s motor requirements. Call the 
Century Office nearest you, or your Authorized Century 
Distributor for more information about Century’s com 
plete line of motors—from 1/20 to 400 horsepower 


St. Louis 3, Missouri Offices and Stock Points in Princ pal Cities . 





Compare! In centralized control panels, Honeywell 


YOU GET A CUSTOM JOB 


| qa Honeywell 


Selectographic DataCenter* 





; ; A whole new concept in system-by- 

Three new standardized panel lines pyetourtindanen, “mania tamale 

. block by block. The console enables 

manufactured entirely by Honeywell cup Wide Sedbipersiie an eb at 

. . . conditioning system in a building or 

assure uniformity, quality, group of buildings from a single set 

: pa of compact controls. Built around 

fast delivery, minimum cost the console, in 2’x4’ or 2'x2’ modules, 

can be permanent system diagrams 

with pilot lights, alarm signals, in- 

Now you can have a centralized control panel built to your exact struments and switches; system an- 

specifications, and not wait months for delivery. Honeywell's new alyzers; alarms; and controls for 

standardized units can be combined any way you like to give you a other phases of the buildings’ me- 

truly custom job. And because sizes and construction techniques have chanical operation. The console 
been standardized, you get the same high quality and uniformity every itself is 48” wide x 52” high. 

time, with fast delivery and at a minimum cost. You'll also find them 

much easier to specify! 

Most important, all Honeywell panels are manufactured entirely by 
Honeywell in a complete, experienced panel factory. Nothing is jobbed 
out—no delays because of dependence on outside sources. You're 
assured of famous Honeywell quality control every step of the way 
—design, engineering, steel work, painting, engraving, assembly, 
wiring and, of course, all controls. On/y Honeywell backs its control 
panels with such all-the-way production and service! For details, call 
your nearby Honeywell office. Or write Honeywell, Dept. AC-7-140, 
Minneapolis 8, Minnesota. 









































[2] Honeywell 


Supervisory DataCenter* 


Standardized panels, with system dia- 
grams permanently engraved and color- 
coded under durable Plexiglas. Highly 
suited to buildings with relatively few 
fan systems, or where numerous systems 
with identical layouts permit use of one 
diagram for all, with an accompanying 
panel of pushbuttons and adjustment 
knobs. Offers the same optional features 
as the Selectographic. Outside dimen- 
sions of the module at left are 36” wide 
x 84” high. 

Specify whatever Modular design gives 

controls you need! building block flexibility! 
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engineering makes the difference 


FROM STANDARD UNITS! 
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3 Honeywell Fan Room Panels 


Pre-planned for step-by-step installation. When time 
comes for roughing-in, Honeywell ships just the ring 
frame. Knockouts in the rings permit easy wiring con- 
nections between the units, using factory-wired plugs. 
When needed on the job, the controls are shipped fac- 
tory-mounted on a subpanel that forms the back of the 
cabinet and, when suitable, on the door. Panels are light, | | 
immediately available, easy-to-mount, and safe from Kem 

damage. Ring frame is 24” wide x 32” high. 














New two-part shipment! 








Honeywell 


wOWEYWELL 


C 
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+a STEEL PIPE BY WHEELING 3 
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So easy to use... 
so hard to abuse! 


Bend it... bang it... bury it under tons of concrete! 
Rugged Wheeling CW Steel Pipe takes such torture 
in stride. Then keeps on taking it long after most 
other pipe has failed! 





Long experience under a wide range of conditions 
has proved that Wheeling Pipe has the strength and 
dependability needed for economical service and con- 
tinued safe use for years to come. 

Wheeling Pipe can withstand amazing abuse. 
That’s because it makes full use of steel’s inherent 
strength and dimensional stability . . . and it’s always 
produced under exacting American quality standards. 

It’s easy to use and handle, too. Made of uniform 
steel — Wheeling Pipe has even wall thicknesses and 
accurate circumferences. So this rugged pipe cuts 
easily... bends smoothly. . . welds surely. 

Ask your Wheeling man about Wheel- 
ing CW Steel Pipe, both black and gal- 
vanized. Or write to Wheeling Steel 
Corporation, Wheeling, West Virginia. 





WHY WHEELING STEEL PIPE IS FIRST CHOICE! 
« Lowest cost with durability ¢ Threads smoothly, cleanly 
¢ Strength unexcelled for safety + Sound joints, welded or coupled 
¢ Formable — bends readily ¢ Grades, finishes for all purposes 
* Weldable — easily, strongly ¢ Available everywhere from stock 


ALWAYS INSIST ON PIPE MADE IN THE USA! 


WHEELING STEEL CORPORATION - IT’S WHEELING STEEL! 


District Sales Offices at Atlanta, Boston, Buffalo, Chicago, Cincinnati, Cleveland, 
Detroit, Houston, New York, Philadelphia, St. Louis, San Francisco, Wheeling 
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Proven dependability for America’s 


large commercial buildings 


TACO HOT WATER HEATING 


A rapidly increasing number of consult- 
ing engineers are discovering more reasons 
for specifying Taco products. They know 
that Taco’s more than 40 years of experi- 
ence in the heating and air-conditioning 
fields insures exacting standards of quality 
control, complete reliability of perform- 
ance. 

Nine Taco pumps are the heart of the 
hydronic heating system in Milwaukee’s 
new American Bowling Congress Building. 
Only Taco “LP” pumps, used in this 
installation, enabled engineers to specify 
precisely the pump needed for a particular 
system — to “tailor” the pump to the job. 


With total range efficiency engineered 
into every Taco pump, the consulting 
engineer is assured that he has specified the 
most economical unit obtainable. He has 
the added assurance that the pump will 
give years of trouble-free operation; at the 
lowest possible noise levels. 

In Philadelphia, the recently completed 
Penn Center Cooperative Apartment Build- 
ing installed nine Taco pumps for heating 
and four Taco heat exchangers for service 
water heating. In this installation, as well 
as in the ABC building, the efficiency 
engineered features of Taco equipment 
provide the total comfort required in 





EQUIPMENT 


today’s modern buildings. Features such as 
self venting centerline discharge make 
installation and servicing economical and 
easy. Special alloy shaft sleeves and ad- 
vance design mechanical seals assure long, 
dependable operation. 

Regardless of what your needs may be in 
hydronic heating and cooling systems — 
whether you require standard or custom- 
built equipment — Taco can meet all of 
your specifications with significant cost- 
saving advantages. 

See your local wholesaler, or write TACO 
HEATERS, INCORPORATED, 1160 Cranston 
Street, Cranston, Rhode Island. 





Penn Center Cooperative Apartments in 

Philadeiphia. This completely tenant- 
Milwaukee's American Bowling Con- owned apartment building relies on 
gress Building uses TACO “‘LP”’ Pumps TACO hydronic equipment for efficient 
exclusively for economical hydronic heating and domestic hot water. George 
heating. Arthur Seidenschwartz, Jr., idell, Architect; W. G. Fiurer, Engineer; 
Engineer; Paul J. Gronav Co., Contractor. Mayson’s, Inc., Contractor. 











EFFICIENCY ENGINEERED PRODUCTS 








CLEAN AIR ty ANE 
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‘ In Chicago's McCo 
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The air-cleaning requirements 
are extremely important for a 10-acre building 
that includes 320,000 sq. ft. of exhibition space, a 
restaurant, a cafeteria and 23 meeting rooms. Be- 
cause of the varying operations and the fact that 
as many as 30,000 people might be in the building 
at one time, the filters had to be efficient. Because 
of the sheer size of the installation, they had to 
be automatic and maintenance-free. 

The building-planners turned to AAF because 
only AAF makes all kinds of filters. Only by con- 
sidering all kinds can you make sure of getting 
optimum correlation of filter performance, filter 
cost and filter maintenance. 

From the complete AAF line, the automatic 
ROLLOTRON was selected to do the mammoth 
job at McCormick Place. It offered the efficiency 
of an electrostatic precipitator and the minimum 


AAF ROLLOTRONS keep air clean in 
mammoth exposition building 


rmick Place.... 


Architects: Shaw, Metz & Associ- 
(Hin, : otes Chicago; Consulting Archi- 
tects: Edward D. Stone, New York 
and John W. Root, Chicago; 
Mechanical & Electrical Engineers: 
John Dolio & Associates, Chicago. 





maintenance of an automatic-renewable, dispos- 
able-media air filter. Minute dust particles are 
attracted to the dry plates of the agglomerator 
section. As they build up (agglomerate) they are 
swept off the plates and onto the bonded glass 
fiber media of the storage section. This glass fiber 
blanket moves intermittently down the face of 
the storage section and winds up the accumulated 
dirt load into a compact roll at the bottom. 

There’s no oiling, no washing, no water, no 
freezing, no drains. Maintenance involves replac- 
ing the used media roll with a new one— required 
about once a year in normal service—and occa- 
sionally wiping down the ionizer wires and struts. 

Different needs require different filters. That’s 
precisely why AAF makes all kinds. And no mat- 
ter what the need, AAF has the filter. For ex- 
ample: Detroit’s Convention Arena... 








Architects & Engineers: 
Giffels & Rossetti, Detroit. 


AAF Electro-CELL units clean air in 
striking new civic building 


Convention Arena is a refreshing addition to the 
Detroit skyline. It is circular, of dark green 
granite accented by white marble pilasters. Con- 
ceived as a supporting unit to Cobo Hall, the 
Arena is self-sustaining and will house political 
conventions, music festivals, boxing matches, bas- 
ketball, hockey, ice shows and other events. 

Though Convention Arena is unique in design, 
the building planners turned to a well known, 
time-tested formula for cleaning interior air. From 
the complete AAF line they selected the Electro- 
CELL electrostatic precipitator. 


The Electro-CELL provides 

high-efficiency electrostatic air cleaning and auto- 
matically washes and re-oils its plates at the 
same time. 

For complete product information on the Elec- 
tro-CELL call your local AAF representative or 
write us direct for Bulletin 258. For data on the 
ROLLOTRON ask for Bulletin 249. Address: 
Robert Moore, American Air Filter Company, 
Inc., 373 Central Avenue, Louisville, Kentucky. 
In Canada, American Air Filter of Canada, Ltd., 
400 Stinson Blvd., Montreal 9, Quebec. 


| Air Litter A 


BETTER AIR 


iS OUR BUSINESS “ 






















PROPORTIONAL | 











TYPE TB TEMPERATURE CONTROL 
with adjustable throttling range for accurate 
control of air and liquid temperatures in heat- 
ing, air conditioning, industrial process and 
ventilating applications. 


TYPE MV MOTOR ACTUATED VALVE for 
controlling steam, water, air, gas, oil and other - | 
fluids and vapors. The line includes two-way .. . 
single or double seat .. . three-way, pilot balanced, 
and other commonly used types. 
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CONTROLS 


...new and modern, dust tight and splash proof... for positioning air dampers, 
control valves, programming devices, burner fuel valves, and similar equipment 
in heating, air conditioning, and industrial applications. 





TYPE MA MOTOR ACTUATOR for use 
with various types of electrical control devices 
such as a simple push-button station, a slide 
wire type temperature or pressure control and 
more complex electronic controls. Available 
with various operating speeds and output 
torques. Other features include plug-in relay, 
position indicator and models with built-in 
auxiliary switch. 





TYPE PB PRESSURE CONTROL with ad- 
justable throttling range assures accurate 
control of steam and gas pressures in heating, 
air conditioning, and industrial process ap- 
plications. Normally used to position motor 
actuator for controlling air dampers, valves, 
and similar devices. 


Learn more about these modern proportional controls... write to Penn factory. 


PEMM CONTROLS, VVC. ssc ier 


EXPORT DIVISION: 27 E. 38th ST., NEW YORK, N.Y. 


AUTOMATIC CONTROLS FOR HEATING, REFRIGERATION, AIR CONDITIONING, APPLIANCES, PUMPS, AIR COMPRESSORS, ENGINES 
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be 


Our installation has performed with complete satisfaction. 
We believe that it has provided the greatest comfort and the 


best possible atmosphere for school children and the faculty. ee 
Ma —Rev. W. P. Saver 


ST JOHN'S 
t 
to—neue 


° 
BEND, WISCONSIN 


WEST rincipal. H. G 


699 s 


“Our installation has 
performed with complete satisfaction. We be- 
lieve that it has provided the greatest comfort 
and the best possible atmosphere for school 


children and faculty.” Mr. Howard & 
pecelleke 

What else can Burgess-Manning say about 4068 meres ning D 

their Radiant Ceiling when Pastor Sauer has Brookfield, eeuen 


said it so well! 


RUENHAGEN 
iath 


February 20, 1962 


Dear Mr, Harper 
In brief, “air circulation, comfortable uniform : 
heating, dependable performance, ease of 
maintenance, and unanticipated economy in 
operation” are what hundreds of other 
schools* also report on their Burgess-Manning 
Radiant Heating, Cooling and Acoustic Ceil- 
ing installation. 


Why not look into the superior advantages 

and true economies of the Burgess-Manning 

Radiant Ceiling? Your school is better = ’ tha 
your budget no bigger. Write today for com- hot or a) 2° Sbiectionatiy alps children renai 
plete descriptive literature .. . Bulletin 138-3G yo have had direc’, combat senor Currents of ofthe 


fann ction 2 onsider 
ing installation, from our architects toma” fortunate 


* list on request 
® Burgess. 


sens very truly 
+ John's Ev, Lutheran Ch; 
2 urch 


es 


. Sauer, Pastor 


‘The owner has been 
well satisfied 
with the operation of 


this system.”’ 


y a oad 
a", » 7 
—_ 
A WSL 71. Teg 





Waterman, Fuge & 
Assoc., Inc. 


Burgess-Manning Ceiling Area—7,396 sq. ft. 
Architect—Waterman, Fuge & Associates, Inc. 
Engineer—Waterman, Fuge & Associates, Inc. 


Ceiling Contractor—DeGelleke Co., Inc. 
Have your name added to the 
mailing list for the monthly 


B 3s-M i “bt 
BU RG ESS-MAN N | N G qe), PANY information-packed on the Bur 
Karl W. Fuge, Engineer and a Pesca nog ee 
z ° err ri n your letterhead, 
Arthur E. Waterman, Architect Architectural Products Diudsion ghecte. iit 


749 East Park Avenue * Libertyville, Illinois 
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MEN 
WHO SPECIFY 
VALVES... 


HEAR wore 
asout (}|( 


VALVES! 


SEE MORE AND MORE 
TZ 


INSTALLATIONS! 


LNA 


FOR ALL VALVE 
APPLICATIONS! 
















You pay no premium for quality when you specify 
OIC. Special emphasis on design and manufacture 
... frequently in excess of industry specifications . . . 
assures you complete operational reliability, long life, 
reduced maintenance and easy access to vital working 
parts. A nation-wide distributor organization is ready 
and willing to advise you on the best valve for your 
particular application. 


The Ohio Injector Company 
235 Main Street, Wadsworth, Ohio 


[= cA OIC quality is essential to my operations. Please send 
BRONZE, IRON, 7 re me complete information 
FORGED STEEL, 
CAST STEEL AND 
DUCTILE IRON VALVES 


Name 
Company 
OQ), Oe 


Street 


THE OHIO INJECTOR COMPANY, WADSWORTH, OHIO city Sis. Sune 





Consulting Engineer: Charles R. McDonald, Arlington Heights, Ill. 
Thermal Agent: Barr and O'Dwyer, Chicago, Ill. 


Moore Business Forms, I/nc., 
Relies on Thermal In Its 
Park Ridge, Illinois Offices... 


for a dependable, long-life air conditioning and heating 
system, to deliver pleasant year-round comfort. From 
North to South and East to West—business offices and 
other structures are using the Thermal line of superior 
air conditioning and ventilating equipment to assure 
comfort and satisfaction. Its rugged construction war- 


rants dependability and long life. 


Thermal’s wide range of sizes and models of 
cooling, heating and ventilating equipment permits 
tailoring the system to climatic and architectural re- 
quirements. The Thermal line includes central plant 


and multizone conditioners, sprayed coil units, heating 


62 


COMFORT... 
DEPENDABILITY... 
EFFICIENCY 
WITH ALL FORMS OF 


THERMAL EQUIPMENT 


Vertical 
Central Plant 


and ventilating units, heating and cooling coils and 
air-cooled condensers. For further information on air 
conditioning and ventilating equipment you can specify 
with confidence, write for complete catalog and names 


of nationally known concerns using Thermal. 


C 


- 


Quality Products Since 1945 


THERMAL ENGINEERING 
CORPORATION 


2605 W. DALLAS ° P. O. BOX 13254 
HOUSTON 19, TEXAS 








AGENTS IN PRINCIPAL CITIES 
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|ronFirepak 


GAS FIRED 
PACKAGE GENERATOR 


for hot water or steam 


Series 34 


Quiet, dependable 
atmospheric gas combustion 
with power burner 

performance 


Quiet. Whisper quict in operation. 


High capacity. This IronFirepak gen- 
erator, with its quiet atmospheric gas 
burner, gives you the same rated output as 
the same boiler with power gas or oil fir- 
ing. You have the additional advantage of 
an uncomplicated system, free from service 
complexities and electrical power costs. 


3-PASS BOILER 


: 


REFRACTORY 


Fuel economy. Ample furnace volume 
and controlled mixture of gas and air in 
compartmented burner permit high com- 
bustion efficiency. Heat loss through in- 
sulated boiler jacket is negligible. Moder- 
ate stack temperature. Minimum elec- 
trical requirements. 


No refractory. Combustion efficiency 
does not depend upon reflected heat of a 
hot refractory. Full length water leg fire- 





Txt 120" Tratmaw 


er 


HEATING AND AIR CONDITIONING 
AIRCRAFT COMPONENTS AND EQUIPMENT 
MISSILE AND AIRCRAFT GYROSCOPES 
ELECTRONIC EQUIPMENT 

CONTROL INSTRUMENTS 
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box. Result—maximum absorption and 


instantaneous response. 


Low maintenance cost. Clean burning . 
flame and simple mechanical operation 

eliminates causes of most service calls. No - 
electric motor, fan or refractory main- 


tenance. 


ic 
‘ 


COMPACT 














Compact. Can be installed in limited space 
with low headroom. 


Easy access. Large access firedoor for 
routine inspection. 


Easy installation. One-piece burner base 
assembly and one-piece boiler shell easily 
combined on site. Jacket and 
designed for quick assembly. 


controls 


Wide range of sizes and capacities 
Outputs from 200,000 Btuh to 
2,000,000 Btuh. 


over 
EASILY INSTALLED 


Mail coupon for full information and specifications 


Iron Fireman Mfg. Co., 3139 W. 106th St., Cleveland 11, Ohio 


(In Canada, 80 Ward St., Toronto) 


Please send full information and specifications on lronFirepak Heating Package with 
atmospheric gas burner. 


Name 
Address 


City 
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: ““Here’s why I’m switching to 
HM central system 


2 
« 
%e 
e. . 
. 


coer? 





~.. air conditioners 


.../ can get just the fin spacing, 
tonnage and CFM | want.” 


Now, Halstead & Mitchell gives you a choice of 6, 7, 8 or 10 fins 
per inch... makes it much easier to match a central fan-coil unit 
to a particular job or to meet specifications. 


And look what else H&M offers: a selection of three coil face areas 
for each model; direct expansion or chilled water cooling coils (1 
to 8 rows) ; hot water, standard steam or non-freeze steam heating 
coils (1 or 2 rows) ; cooling capacities of 3 to 92 nominal tons with 
880 to 47,750 CFM; Turbu-Flo coils arranged for right or left- 
hand connections; horizontal or vertical mounting for discharge in 
any direction . . . and every accessory item you need to simplify 
your installation. 

Why don’t you check H&M Central System Air Conditioners? 
Call your wholesaler or write for Bulletin AHU-100. Halstead 
& Mitchell Co., Dept. C.7, Bessemer Bldg., Pittsburgh 22, Pa. 


Central System Air Conditioners - Air-Cooled Condensers - Cooling Towers - Water-Cooled Condensers 
Export Representatives: Sabal-Kielmann, Inc., 15 William St., New York 5, N. Y. 


04 








AH SERIES 
AIR HANDLER 


falatead s Mitchell 
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Architect Engineer: Steven Berkey Co. * Air Conditioning Contractor: F. B. Gardner Co. 


4ir Conditioning Controls Contractor: Johnson Service Co. 





Typical of the swing to new Dekoron Poly-Cor all-plastic instrument 
harness for air. conditioning control lines is the new General 
Telephone Company building at Pomona, Calif. 


Poly-Cor is the most advanced instrument line harness made. . . 
now offers features never before available. New all-black poly- 
ethylene for higher temperature operation ... number coded tubes 
for faster, easier installation... Mylar’ vapor barrier. All these 
features are now standard in new Poly-Cor at no increase in price. 

For faster, neater tubing bundle installations, check your local 
Dekoron products representative. Dekoron products are application- , 
engineered by the company with the greatest application experience. 


Rear view of central control panel, located over 600 feet from air conditioning 
equipment, shows neat installation of Poly-Cor which can be strung like electric 
 AlsLile MA oAiAlelULMeceliil Lilsehicte Mtl ol ol-ulellile i lgele]( ture YY 


\ 


. p 
Or, quality ®@ research ®@ service 


SAMUEL MOORE & COMPANY 
DEKORON PRODUCTS DIVISION e MANTUA, OHIO 




















Municipal Building, Bettendorf, lowa, heated and cooled with a Campbell U-700 Hi-Boy bination 
cooling unit. Heater is gas-fired. Architect-Engineer, Lovis C. Kingscott and Assoc., Inc., Davenport, lowe 
and Kalamazoo, Mich. Heating contractor, F. W. Lodge Heating Co., Inc., Davenport. 


LOW COST, YEAR-ROUND COMFORT 


It's easy to combine heating and summer air conditioning 


when you install a Campbell Warm Air Heater. Campbell 
units make full use of all the natural advantages of warm 
air heating. Fast heat delivery, positive control of temper- 
ature, humidity and ventilation, with exceptional fuel 
economy. Quiet Campbell Blower units have ample ca- 
pacity to assure efficient delivery of either heated or 


cooled air. Your inquiry will receive prompt attention. 
MANUFACTURERS’ AGENTS 
We have some attractive openings 


for men calling on heating contractors 
and architects. 


CAMPBELL 


HEATING COMPANY 


DES MOINES 17, IOWA 
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from 


ANACONDA 


for specifiers and installers who are 
seeking the best available information 
on brass and copper pipe and copper tube 


New Edition 
Publication B-l 


A 60-page manual crammed jam full of 
well-illustrated data based on extensive 
investigation and practical experience. 


Includes valuable technical information 
and installation procedures for pipe, 

tube and fittings in plumbing, heating, 

air conditioning and refrigeration systems. 


YOURS FREE... JUST MAIL THIS COUPON 


Anaconda American Brass Company, Waterbury 20, Conn. 
(In Canada: Anaconda American Brass Ltd., New Toronto, Ont.) 


Please send me a free copy of Publication B-1. 


Name 





Company 





Street 





City 











NEW single and 


multi-zone central station 


air conditioning units 


SAV E valuable S PAC E 














Multi-Zone Seasonmaster 


Compactness saves space, and McQuay proudly offers 
a new line of quality engineered central station air 
conditioning units that do just that. A new space 
saving design, available in both single zone draw 
through and multi zone, or double duct, blow through 
arrangements in low pressure (up to 3” s.p.) and 
medium pressure (3” to 514” s.p.) makes the McQuay 





line the most complete and versatile in the industry. 
Thirteen single zone and eleven multi zone models are 
available. See the McQuay representative in or near 
your city, or write for catalog 560 to McQuay, Inc., 
1601 Broadway N. E., Minneapolis 13, Minnesota. 


INC, 


eeeeeeeeeeereeere 


AIR CONDITIONING « HEATING « REFRIGERATION 
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Clear Water Pumps— Double 


a o 
ee _-_ suction pumps designed for 

utmost efficiency in clear water 
Fe . 
LL . service. Ruggedly built for dependability, 
minimum maintenance and down time. Send for 


Bulletin 955. 


High Pressure Pumps 

Ideal for boiler 

, feed and other severe 

clear water service. These multi- 

stage pumps operate against heads 

to 1500 ft. Capacities to 900 gpm. For complete facts, 


write for Bulletin 980 





Close-Coupled Pumps — These 
efficient pumps save space, sim- 
plify installation. No need for shaft 


alignment. Vertical or horizontal models. Adjustable 


_ 
} 7 NEW ! ‘Buffalo’ Hermetic Pumps 
€ 
. & ; Quality pumps with special 
’ bearings for use where leakage 
would be dangerous or costly..Available in 


a broad range of materials of construction. 


discharge angle. Write for Bulletin 975 Write for full details: 





> | i 
> — ey . 
“| Bim (* : Ae 
» Non-Clogging Pumps— Move =, LJ Chemical Liquid Pumps 
a “high consistency liquids depend- : Specially designed for 


Pi) : 
ably and efficiently. Minimize wear moving most corrosive abra- 


and wedging. Inspection simplified by diagonally split sive or high consistency liquids. Your choice of many 
shell. Rubber-lined models for moving abrasive or cor- types in a variety of trim. Will withstand punishing 


rosive liquids. Send for Bulletin 953. conditions. Write for Bulletin 976. 





iad 


ar 


5 special ‘Buffalo’ Pumps are 


2 : 
por? ; designed to handle high tempera 
— 
; ture liquids. Job-engineered construction 


includes required alloys, water-cooled bearings and 


4 


Heat Transfer Pumps — These 


proper packings. Single suction, solid shell design 


gives peak efficiency. Write for complete details 





* True long-range pump economy depends on GPL 

(Gallons Per Lifetime)...pumped day-in-and-day-out 

with a minimum of down-time and maintenance costs. 
This is the kind of long-lived reliability built into 
every ‘Buffalo’ Pump. It is the most important 
result of top quality design and construction. 


‘Buffalo’ offers a complete line of centrifugal pumps _are there’s a ‘Buffalo’ Pump to fit it perfectly. And 
featuring parts interchangeability and lowmainte- your ‘Buffalo’ resident engineer is the man to rec- 
nance. Whatever your liquid moving needs, chances ommend it. Contact him, or write us direct. 


BUFFALO PUMPS DIVISION 


BUFFALO FORGE COMPANY 
Buffalo, New York 
Canada Pumps Ltd., Kitchener, Ontario 


‘Buffalo’ Air Handling ay 0‘ Buffalo’ Machine Tools to drill, ‘Buffalo’ Centrifugal Pumps 
Equipment » punch, shear, bend, slit, notch at to handle most liquids and 
to move, heat, cool, dehumidify : and cope for production slurries under a variety 


ond clean air and other gases. or plant maintenance. of conditions. 


Squier Machinery 

to process sugar cane, coffee 
and rice. Special processing 
machinery for chemicals. 
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Stockham’s B-22 150 Ib. Composition Disc 
Bronze Globe Valve puts an end once and for 
all to disc misapplications and valve failures. 
A unique, specially-developed, all-purpose 
composition disc material provides positive, 
never-fail control for six services—cold water, 
hot water, steam, oil, gas and compressed air. 
Every other feature of the B-22 has been 
proved far superior to other globe valves for 
long, dependable, trouble-free service. See for 
yourself... 


Easy grip, non-slip, non-heating design. 


Can be repacked under pressure when fully open. 
The B-22 is a general pur- 


pose composition disc 


globe valve, recommend- Extra large diameter for added strength. Extra 


ed for 150 psi saturated length stem threads give complete engagement 
Steam, and 300 psi cold for longer stem life. “Bestaloy” has a minimum 
water, oil or gas service. tensile strength of 85,000 psi. 

Also available in angle 
design. 

Three-piece union bonnet design allows the valve 
to be reassembled easily and repeatedly without 
injury to body-bonnet bearing surfaces. 


This one disc controls cold water, hot water, 
steam, oil, gas and compressed air. Slip-on type 
disc holder is guided throughout travel for perfect 
alignment. 


jaye I GG Gg Og eg ee 


ae 


Designed for minimum pressure drop. Extra 


/ heavy ribbed design gives maximum re- 
UAL LL | sistance to line strain. 


STOCKHAM 


VALVES 4 FITTINGS 


STOCKED BY YOUR LOCAL STOCKHAM DISTRIBUTOR 


Bronze, Cast Iron, Ductile Iron, Cast and Forged Steel Valves — Wedgeplug General Offices and Plant 
Non-Lubricated Plug Valves—Cast Iron, Malleable and Ductile Iron Pipe Fittings 4000 10th Avenue, North = Birmingham, Alabama 
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.»-On Underground STi OR $4 


insulated - 
piping systems!! | Rg 
L 





New... Cost Report 


Ninety-Three percent of the people responsible for specifying 


= Insulation Eficiency underground distribution piping overwhelmingly 
Cost Report shows how 
a small efficiency loss choose an air-testable system. These figures tell the story 
can cost you over and are based on actual orders placed. What’s the answer! 
ene « Gaaie oe ... AN INSTALLED 15 LB. PRESSURE TEST. 


higher heating bills .. . 
It offers assurance of a tight, leak-proof system. In short .. . 


if air cannot escape . . . surface water cannot get in... 


Write for illustrated catalog and if you do not have our new 


cost report .. . ask for a copy along with the catalog. 


Quality Piping Systems... 
. ». Of Exceptionally High Thermal Efficiency 







prerasnicareo INSULATED PIPING SYSTEMS 


is 





centrar orrice: Ric-wiL iNCORPORATED, BARBERTON, OHIO 


WESTERN STATES: Ric.wiL INCORPORATED, WESTERN DIVISION 
NEWARK, CALIFORNIA 


IN CANADA: THE Ric-wiL COMPANY OF CANADA LIMITED 
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Original specification of FOAMGLAS* Stay-Dry Pipe Insulation 
would have eliminated this costly replacement project 


Digging out “buried”’ building piping to 
replace wet insulation or rusted hangers 
is an expensive, messy operation. Only 
FOAMGLAS Stay-Dry Pipe Insulation 
eliminates moisture problems and gives 
complete piping protection for the life of 
the installation. 

Other insulations will gradually absorb 
moisture until problems develop—water 
accumulates and drips; grows into a costly 
trouble spot on the ceiling. FOAMGLAS 
Stay-Dry, however, is composed of com- 
pletely closed glass cells that remain 
impervious to water or vapor of any 
kind. Condensation doesn’t form; hang- 
ers won't rust. And its rigidity prevents 


insulation sag on vertical runs, eliminates 
compression at hanger points. 
FOAMGLAS Stay-Dry Pipe Insula- 
tion, available in a complete range of sizes 
and fittings, is easy to apply, easy to cut 
and fit right on the job. You'll find it suit- 
able for ice water lines, chilled water lines, 
low pressure steam lines, hot water and 
dual temperature lines. 
Write for our new bulletin on 
FOAMGLAS Stay-Dry Pipe 
Insulation. It contains user 
stories, physical properties, 
data and specifications. Pitts- 
burgh Corning Corporation, 
Department HP-71,One Gate- 
way Center, Pittsburgh 22, Pa. 


PITTSBURGH 


CORNING 
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MODULAR 
REFRIGERATION 

AND AIR CONDITIONING 
UNITS INCREASE 
AVAILABILITY... 

mo) od 3 ee) 


*“Modular Packages 





BaG Compressor plus B&G Motor In its M-Pak Modular Packages, B&G presents a new advance in 
becomes a B&G Motor Compressor. a Pocket é «heli : : : 

efficiency designing of air conditioning and refrigeration equipment. 
M-Pak units are built around five basic sizes of open-type com- 
pressors. Factory-stocked motors, condensers, evaporators and con- 
trols can be added to these basic units to make a comprehensive 
line of “‘packages’”’ of from 714 to 150 tons. 


For example, motor compressors are produced by adding a BaG- 
built motor to a B&G basic compressor. Further addition of a B&G 
condenser and a standard base makes a condensing unit. 


All major components of M-Pak units are designed, manufactured, 
and guaranteed by B&G...one responsibility for the entire package. 


B&G Motor Compressor plus B&G Condenser This, we believe, is an exclusive feature. 
and base becomes a B&G Condensing Unit. 





B&G also makes a complete line of refrigeration and air condi- 
tioning evaporators, condensers and centrifugal pumps— with many 
commonly used sizes available for immediate shipment from factory 


stock. 


Send today for complete engineering and 
selection data on Bell 2 Gossett M-Pak* refrig- 
eration and air conditioning units. 


BELL & GOSSETT 


. FF 2 & & F 





B&G Condensing Unit plus B&G Evaporator hice, REG, Cintas Greve, Giese 
and Control System becomes a B&G Package 
Liquid Cooler. Canadian Licensee: §. A. Armstrong, Ltd., 1400 O’ Connor Drive, Toronto 16, Ontario 
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PENN 
TAKES 

the 

HEAT 

OFF 

with a new 
solution 

to an 

old problem 


Dvr 


PENN VENTILATOR CO..Inc. 
PHILADELPHIA 40, PENNA. 


A leading manufacturer of Powered and Gravity Root 
Exhausters and Accessory Equipment for over 30 years. 


Member of AMCA 


Penn Ventilator products are available throughout the Free World 
One of many direct factory representatives at your service: 


STIPP AND POWELL, GREENVILLE, S.C., GREENSBORO, N.C. 


FUMES and ODORS from interior 
‘‘hot spots’’ can now be discharged 
UP & AWAY with the 


PENN RANGEX 


POWER ROOF EXHAUSTER 


designed for ALL TYPES of buildings 
where ovens, hearths and ranges are used! 


- > 
hze\' << 
Las ROOF _LIN feacea ce 





(Old Method) (New Method) 


A major innovation for ventilating heat producing equip- 
ment in schools, institutions, foundries and restaurants 
is the Penn Rangex, the first centrifugal roof exhauster 
designed and engineered to throw fumes, odors and 
gasses high into the air! 


A unique design of the Rangex power exhauster is its 

“Up & Away” discharge that dissipates offensive and 

undesirable heat and odors from range hoods, dish- 

washers, industrial ovens, charcoal pits and open hearths 
. clearing the air outside as well as inside. 


With the Rangex there’s no unsightly build-up as with 
utility sets...fumes blown upward can’t stain the 
roof or re-enter through windows or roof intakes. Most 
important, the Rangex reduces flammable grease ac- 
cumulation on the roof by exhausting fumes high into 
the air and away from the building. 


To learn how the Rangex can help you solve thorny 
ventilating problems that exist in almost every major 
building, send today for Bulletin RGX-60. 
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Plus 


SMALLER SIZE 


with the new = : y 
Allen-Bradley l(a, 
Bulletin 709 Starters =, 4 


A GOOD EXAMPLE 





The new revolutionary Bulletin 709 motor starters are surprisingly 
small in size—yet, they are good for many more millions of opera- 
tions—without trouble or maintenance! Rating for rating, they have 
no equal. They are today’s best starter value—and they cost no more! 





The “‘Quality’’ you’ve come to expect in all Allen-Bradley con- 
trol is represented in all details—especially in the “‘eye appealing”’ 
enclosures styled by the world famous industrial designer, Brooks 
Stevens. Write today for details of the new Bulletin 709 line—the 
greatest advance in motor control in 30 years: Allen-Bradley Co., 
1335 South First Street, Milwaukee 4, Wisconsin. 























Check These New SPACE-SAVING Dimensions 
OPEN TYPE STARTERS NEMA 1 ENCLOSURES. 


Starter Height A Width B Depth C Height A WidthB | Depthc — 
Size NEW | OLD oto | WEW | OoLD | NEW | oto | NEW | oto | NEW | OLD 


00 i- - - - 4h _ 4%, ~ 
5% 4% 3% 7% | 6% | 5% | 4% | 4% 

=. 5 3% | 8'%c| 6%] 6% | 4% 4%, 

5% | 4%2 414% 9 4% 5% 

7% 5% 19% 11% | 7 6'Ne 

12% 6'Ke 26%6 14% | 8 7'Ve 

16% 8% 41% 19%. 13% 
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Peak “' Performanc 





when you — 
SPORLAN Refrigerant Distributors 


with the Versatile Interchangeable Nozzle ..< 


The distributor nozzle orifice is the key factor in creating the necessary velocity 
and turbulence to maintain a homogeneous mixture of liquid and 
vapor for equal distribution to all circuits of the evaporator. 


Provides the desired flexibility to handle variations in evaporator applications 
. . changes in load, temperature and refrigerants. 


Distributor may be installed in any position. 


Permits simplified inspection of solder joints and connecting tubing from 
distributor to evaporator. 


Sporlan Refrigerant Distributors available in any combination of circuits and 
capacities... flare, sweat or flange connections . . . brass, steel or 
aluminum bodies. 


And only the Sporlan line offers brass body distributors with auxiliary side 
connections developed especially for hot gas defrost, hot gas 
by-pass and reverse cycle (heat pump) applications. 


Get all the facts, write for Bulletin 20-10. 


SPORLAN VALVE COMPANY 


7525 SUSSEX AVENUE ST LOUIS 17, MISSOURI 


EXPORT DEPT. 85 BROAD STREET NEW YORK 4, N.Y 
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TO MANUFACTURE 
| TO DEVELOP 


completely 
self-contained 
air conditioning units 


GOVERNAIR CORPORATION 


. . . began the manufacture of the first completely 





Evaporative Condenser Model 


self-contained commercial type air conditioning 
units in 1937. Development has been continuous 
since that time, and Governair now manufactures 
packaged air conditioning units, for both commer- Tyre sear 
cial and industrial application, in the widest range Complete Multi-Zone Package 


of capacities available in the industry. 


Governair Corporation also constantly recognizes 
the importance of producing a high quality, com- 
pletely flexible system to benefit the end user 
best. Production facilities are tailored to accom- 


TYPE SCAC 
plish these ends economically. This, in turn, makes Cooled C 


Air Cooled Condenser 
the Governair prices highly competitive, even ga ere * 
though only the finest components are used in 


= 


the assembly. 


Development of the larger tonnage units has made 


available the economy of installation and reliabil- 


4 


ity of a factory balanced and tested package PR - 
system ... for even ‘1e largest industrial require- 
ments. Single units oi 120 ton capacity are being 
fabricated regularly — and to the exact specifi- 


cations of the customer. 


GOVERNAIR CORPORATION 
4840 NORTH SEWELL TYPE STMZ 
OKLAHOMA CITY, OKLAHOMA 


i eo l 
Write for detailed information, or con- 
 ¢" V FE RNAI R sult your yellow page directory for the 
| 


name of our local representative. 
NF ; 
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900 leading pipe distributors 
are your reliable source 
for quality steel pipe 
from Youngstown 


Youngstown steel pipe is a huge inventory of kinds 
and sizes in 900 pipe distributor warehouses. It's 
a hurry phone order rushed right to your job site. 


Youngstown steel pipe is continuous weld, elec- 
tric weld, or seamless. Choose it in all standard 
steel specifications or corrosion resistant Yoloy 
steel. Get it black or galvanized, standard weight, 
extra strong, double extra strong, large O.D. Bend 
it, weld it, thread it. Install it quickly, install it 
easily using standard pipe installation practices. 


Youngstown steel pipe is sold through pipe dis- 
tributors. More than 900 of them across the nation. 
They are the leading pipe distributors of every 
community. You know them. Call them. Count on 
them to cut, thread, mix, and deliver Youngstown 
steel pipe fast, in the size and grade you need. 
Depend on their service. Depend on their stocks. 
They're your sure source for Youngstown pipe. 


growing force in steel 


For full information about Youngstown Steel Pipe, write: Dept. 19B; 
The Youngstown Sheet and Tube Company, Youngstown, Ohio 


Cy 
































SEND FOR 














ny 


YAN 


THE NEW YORK BLOWER COMPANY 


Sales offices: 3149 South Shields Avenue - Chicago 16 





2 in 1 DUO-FUEL 
DRAFT REGULATOR 
cay fo 








NEW trom Walker. 
SAVES AND SERVES ALL FUELS! 


Provides correct draft for ALL 
Types of combustion equipment. 














NEW from Walber/ 
CONVERTS QUICKLY FROM SINGLE 
TO DOUBLE ACTION! 


Just remove wing nut and bolt. 











FOR GAS, GAS-Oil, Oll AND COAL FIRED 
FURNACES AND BOILERS WITH FLUE PIPE OUT- 
LET DIAMETERS 8” THRU 36”. 


SEE OUR 
CATALOG IN 
WEET'S- 


Walker MANUFACTURING 


& SALES CORP. 


1704 PENN. ST. + ST. JOSEPH, MO. 
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The Newest Name in Weld Fittings 


« WELDBEND Fittings meet ali ASTM A-234 
and all ASA B16.9 specifications. 


e WELDBEND Flanges meet ali ASTM A-181 
Grade 1 and all ASA B16.5 specifications. 

















WHY USE DRAFT INDUCERS? 


e Draft inducers permit the use of short stub stacks eliminating 
the costs and unreliable operation of tall stacks. 

e Draft inducers maintain slightly negative in-boiler pressure 
which prevents gas or fumes leaking into the boiler room. 

e In small unattended boilers, draft inducers minimize the 
danger of gas accumulations or. blowouts. 

e Draft inducers, by providing uniform draft at all times, 
permit closer adjustment of burners than would be possible 


otherwise for complete and economical combustion. 


__ Precise draft control assured 
through variable speed motors 
or adjustable sheaves. 
Belt tension automatically maintained by special 
Built-in Barometric Damper is optional, spring-base mounting. No field adjustments necessary. 


WHY CHOOSE WING DRAFT INDUCERS? 


e Wing Draft Inducers take far less room and are much easier 


to install in any position than centrifugal units. 


e Wing Draft Inducers have led the field for over ten years. 

e Wing’s experience guarantees a draft inducer that is 

constructed to provide really long and trouble-free life. 

e Wing Draft Inducers provide the unique, easy-access feature. 

The fan and drive equipment may be withdrawn from the housing for 


cleaning and maintenance without disturbing breeching connections. 


L. J. WING MFG. CO. 
DIVISION .OF AERO-FLOW DYNAMICS, INC 
LINDEN, NEW JERSEV 
FACTORIES: LINOEN, N.J. ANO MONTREAL, CANADA 
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WOOD'S NEW "SVS" DRIVES 
WONT FREEZE OR STICK... 
NO LUBRICATION IS NEEDED 


riable Speed Sheaves have positive 


sheave parts into ploce, eliminating 
need for lubrication. 


__. because Wood's “SVS” Va 
lech ca von and Wearing os well he 
WOOD'S “SVS" DRIVES AR 
IN CAPACITIES FROM 


Wood's stationary control, variable speed drives, including SVS types, 
are available in capacities from fractional to over 300 hp using conven- 
tional v-belts. Wide range VPS types are 
available in capacities from 1 to 20 hp. 
Write for BULLETIN 6102. 


T. B. WOOD'S SONS COMPANY . CHAMBERSBURG, PENNSYLVANIA 


ATLANTA - CAMBRIDGE - CHICAGO - CLEVELAND ~ DALLAS 
$VS/161 
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Marsh Makes l¢/ 


If it’s a pressure gauge, dial thermometer, or needle valve, Marsh 


makes it...makes it in every form to suit every need...makes it better in the 


opinion of thousands of discriminating users. Only a few key products are 


illustrated here, but hundreds are described in Marsh Catalogs. Ask for infor- 


mation covering the product or products in which you are interested. 


PRESSURE GAUGES 


‘*Mastergauge'’’—the world's 
mosteffective pressure gauge 
for extreme service. 


Vapor tension thermom- 
eters—direct mounted type. 
Many sizes; ranges. 


Alloy steel—complete series 
of sizes and patterns. Pres- 
sures up to 10,000 psi. 





‘‘Master-test'’—"Master- 
gauge” quality in a gauge for 
services requiring high ac- 
curacy. 


DIAL THER 


Distant reading thermom- 
eters—vapor-tension and gas 
filled types in many sizes; 
ranges. 


EDLE THRO 


416 Stainless steel—com- 
plete series of sizes and pat- 
terns in 416 stainless. Pres- 
sures up to 10,000 psi. 





Quality series—second only 
to “Mastergauge” and ‘‘Mas- 
ter-test" for tough conditions. 


OMETERS 


Piping thermometers—spe- 
cially designed for piping. 
Types for all purposes, in- 
cluding distant reading. 


TLING VALVES 


316 Stainless steel—com- 
plete series of sizes and pat- 
terns in 316 stainless. Pres- 
sures up to 6,000 psi. 





Standard series—best mod- 
erate-priced gauge for run- 
of-plant conditions. 





| 


Duct thermometers—spe- 
cially designed for all condi- 
tions including distant 
reading. 


Panel mounted—all valves— 
alloy steel, 416 stainless, and 
316 stainliess—available in 
panel mounted types. 


MARSH INSTRUMENT COMPANY, Dept. T, Skokie, Ill. 
Division of Colorado Oil and Gas Corporation 
Marsh Instrument & Valve Co., (Canada) Ltd., 8407 103rd St., Edmonton, Alberta, Canada. 
Houston Branch Plant, 1121 Rothwell St., Sect. 15, Houston, Texas. 
Eastern Seaboard Warehouse: Marsh Instrument Company, 1209 Anderson Ave., Fort Lee, N.J. 
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Keflex Manufacturing Division 
U. S. Flexible Metallic Tubing Co. 
Since 1905 


LEVI Mu 
ll oy 4 
hh = 

The nynnny, 


LAMINATED 
STAINLESS STEEL BELLOWS 


See Our Catalog in Sweet's Files 


General Offices — 63 Main St., 
San Francisco 5, Calif. 
Factories — Los Angeles — 
San Francisco 
Sales Offices — Agents in Principal 
Cities of U. S. and Canada 








KEFLEX QUADRA-SIDE EXPANSION COMPENSATORS 


FOR STEAM AND HOT WATER HEATING SYSTEMS 


USED WITH CONVECTOR AND FIN TUBE BASEBOARD RADIATION UNITS 
IN SCHOOLS, HOSPITALS, OFFICES AND COMMERCIAL INSTALLATIONS 


TYPE 7 Q square brass telescoping case protects laminated 
stainless steel bellows from torsion, squirm, misalignment 
and external damage. Compensators are used in high and 
low pressure hot water supply lines, risers and for base- 
board radiation. Extra flexibility provides maximum cyclic 
life. Units are very compact and rugged. Sizes 34” thru 3”. 
Pressures to 300 PSI. Temperatures to 800°F. Traverse: 


TYPE 7 Q WITH BRASS FEMALE 
THREADED ENDS 
Working Pres. 300 PSI Maximum 

Temp. 800 F 


No. 2,931,669 





Wt. F 











TYPE 7 Q-T WITH COPPER TUBE 
ENDS 


Maximum Pres. 200 PSI Maximum 
Temp. 300 F 


Pat. No. 2,931,669. 
~ To Fit Copper | 


___ Tubing Overall 
Nominal| Actual 
1.D. 0.D 





Oz 


SS8ssss| of 





Vo 


1 
14, 
14, 


2 
24, 
3 
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Single Units, total 2” (1-4%" compression, %" extension) 
Dual units available. 

TYPE 11 Q-T has heavy square telescoping case and lami- 
nated stainless steel bellows. For use in risers and with 
baseboard radiation. Test pressure 150 PSI, working pres- 
sure 100 PSI, temperatures to 300°F. Traverse: Total 1” 
(3%4” compression, 44" extension). 


TYPE 11 Q-T WITH COPPER TUBE 
ENDS 
Maximum Pres. 100 PSI Maximum 
Temp. 300 F 


Jo. 2,931,669 





To Fit Copper | ae 
ubing | 


Norma Actual | Length D. | 


I.D. 0.D 





iP 7" | 


1 1 
“%, 1%, 

1y2 1% 

2 245 





EXPANSION JOINTS—VIBRATION ABSORBERS—FLEXIBLE CONNECTORS—PIPE GUIDES 
Force Required to Compress Keflex Expansion Joints Their Full Rated Traverse is Usually 


KEFLEX EXPANSION JOINTS — 
corrugated, packless type for steam 
and hot water heating systems and 
process piping. Laminated stainless 
steel bellows with internal liner guides 
and stainless steel contour control 
rings. Weld ends, or flanges. Outside 
shrouds and_ intermediate anchor 
bases available. Sizes 2” through 48”. 
Pressures 70 to 450 PSI. Tempera- 
tures to 800° F. Furnished for various 
required traverses. 


Modified Types are available for special conditions requiring hig her pressure, temperatures, traverse, or combination deflections. 


Less Than 100 Lhbs., Total 


Pat. No. 2,958,550 
KEFLEX-KETROL CUNTROLLED 
EXPANSION JOINTS — positive pro- 
tection against torsion. For use in 
pipe lines to compensate for expan- 
sion and contraction. Shroud has in- 
termeshing fingers providing concen- 
tric guiding and protection against 
squirm, torsion, and external damage 
to laminated stainless steel bellows. 
Designed for high pressure, high tem- 
perature hot water service. Movement 
is controlled by limit stops. Sizes 2” 
through 48”. Pressures to 450 PSI 
and temperatures to 800° F. 


Sallie eat ee MTT ‘ 
soem |) 41 (itt 
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KEFLEX FLEXIBLE CONNECTORS 
AND VIBRATION ABSORBERS — to 
absorb vibration from pumps, chillers, 
and compressors. Serves to relieve 
stress on pump volute when piping is 
misaligned. Extra flexibility of lami- 
nated stainless steel construction pro- 
duces long cyclic life. Compact units 
save space and are easy to install. 
Available with or without tie rods. 
Sizes 2” through 48”. Pressures to 450 
PSI and temperatures to 800° F. 





FLEXIBLE “BMH” CONNECTORS 


“USF” BRONZE VIBRATION 
ABSORBERS 


Braided bronze Metal Hose assemblies made in standard lengths. Usually used as 
KEFLEX-MAVE TYPE M 

Fabricated steel pipe guides for con- 
centric guiding of pipe lines. Special 
insulated guides are available for 
chilled water. 


flexible connectors on pumps and other mechanical equipment for heating and air 
conditioning service. Available with threaded male ends, flanges, and copper tube 
sweat ends. 
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ann [fj CONOMITE 
POWER GAS BURNERS now 


AVAILABLE 


WITH GREATER CAPACITIES 


IN NEW ADVANCED DESIGNS... 


AT 


LOWER COST 








Square Lo-BLAST—Model L 
Capacities: 350,000— 
6,000,000 BTU/hr. input. 
Underwriters’ Laboratories 
approved. Other models to 
20,000,000 BTU/hr. input. 


— Model K 


burner box with built-in 
refractory face. 
Capacities: 200,000— 











Round Lo-BLAST \& ~ 


Flange-mounted cylindrical 


6,000,000 BTU/hr. input. 





Economite 
Capacities: 75,000— 
800,000 BTU/hr. input. 











it 





Over the years Lo-BLAST and Economite Power Gas 
Burners have established a solid reputation for depend- 
able, low-cost operation. Now complete re-designing 
to add new engineering features to the tried and proved 
Lo-BLAST principles and to permit improved manu- 
facturing methods has resulted in a /ower cost per BTU 
of capacity! 

Both burners save money because they eliminate the 
fuel waste caused by uncontrolled draft. A power-type 
burner provides a constant, metered supply of both air 
and gas independent of varying draft conditions. Per- 
fect combustion at all times is the result, with savings 
up to 10%! 


The Lo-BLAST Burner does not depend upon natu- 
ral draft, but upon air supplied by a small, guet blower. 
It provides both primary and secondary combustion 
air only when the burner is on. When the burner shuts 
off, the flow of air shuts off. The heating plant thus 
retains much of its heat between operations. 

Lo-BLAST Burners eliminate the need for high 
chimneys—“‘inshot’’ design and complete factory 
assembly reduce installation and maintenance costs. 
Each unit is factory-tested on gas before shipment. 


Whatever you heat, you can do it for less with 
Lo-BLAST! 


Send for descriptive literature and engineering data. 


MID-CONTINENT METAL PRODUCTS COMPANY 


2717 N. Greenview Avenue - Chicago 14, Illinois 
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from Yarnall-Waring Company, Philadelphia 18, Pa. 


BRANCH OFFICES IN 19 UNITED STATES CITIES « SALES REPRESENTATIVES THROUGHOUT THE WORLD 


YARWAY GUN-PAKT EXPANSION JOINTS ARE 
BEING SPECIFIED IN RECORD NUMBERS 


These user-benefits tell why: 





All over the country a rapidly-increasing number of 
expansion joint jobs on steam and high temperature 
water piping at utilities, industrial plants and institu- 
tions are being specified “YaRway Gun-PAkt.” 
Here’s why: 


TROUBLE-FREE SERVICE 

Shutdowns are eliminated. Packing can be added under 
full line pressure. No vents. Joints never need repacking. 
SIMPLIFIED DESIGN 

Sectioned view (below) shows at a glance the simple, 
compact design. Provides easy accessibility, takes less 
space to install and maintain, needs smaller manholes, 
fewer joints per length of pipeline. 

RUGGED DEPENDABILITY 


All-steel construction, with durable, chromium-plated 


seamless steel sleeves. No chance of metal fatigue. 


INTERNAL AND EXTERNAL GUIDES 
Positive alignment of sleeve in stuffing box, where 


it counts. 


MINIMUM MAINTENANCE 

Never a shutdown for repacking—and records show 
an average of one manhour and 65 cents worth 
of packing added per joint per year. Many Gun-Pakt 
Joints have been in service over 25 years with only this 
nominal maintenance. 

Why don’t you investigate Yarway Gun-Pakt Joints 
by calling a Yarway Sales Engineer at one of the 20 
Yarway offices located from coast-to-coast—or simply 
by writing for Bulletin EJ-1917. 


— PLUNGER 
GLAND 
SEALING PACKING 
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LUBRICATION FITTING 
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SLIDING SLEEVE 





4-WAY JOB 


INSURANCE 


Capitol forged steel unions have built-in 
insurance to give 4-way trouble-free service! 


(1) Leak-proof connections assured be- 
cause Capitol unions have more threads, ac- 
curately cut and double-checked according to 
Army-Navy gauging practice. Both hand-tight 
and pressure-tight threads are checked, two 
operations instead of the one required for 
American Standard gauging. The extra threads 
mean on-the-job assurance of tight installa- 
tions. (2) Positive seating because each union 
is individually pressure-tested. (3) Clean/over- 
all protection, each male and female part com- 
pletely phosphate coated; each nut electro-zinc 
plated. (4) Easy wrenching/faster make-up be- 
cause all three parts have a definite octagon 
shape. 


You get all 4 important advantages at no 
extra cost when you specify CAPITOL forged 
steel unions . . . one of the full-line of Army- 
Navy gauged forged steel fittings. 


Now more than one million in service and 
not a single failure. 


CAPITOL MANUFACTURING CO., 
Division of Harsco Corporation, Columbus, Ohio. 
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LEAK-PROOF CONNECTIONS 


POSITIVE SEATING 


CLEAN/OVER-ALL PROTECTION 


EASY WRENCHING/FAST MAKE-UP 


SOLD ONLY THROUGH 
RECOGNIZED DISTRIBUTORS 
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In The Lead With 
ljcon Refrigerants 


“Fustest with the mostest" is Ucon Ikr’s history thus far, 

as witness the pioneering of the ring-top refrigerant cylinder, introduction 
of the handwheel cylinder valve, and instant cylinder deposit 

refunds... all important firsts in packaging and convenience. 

And being in the lead is something Ucon Ike and the friendly folks 

he represents, firmly intend to continue. When you really need something, 
we'll deliver — whether it be in packaging conveniences or helpful service. 
Our promise: being on our toes to meet your every on-the-job 

refrigerant need. 

For the most compact and convenient line of refrigerants ... See your 
Ucon Refrigerants wholesaler. 





UCON Refrigerants are manufactured by 


UNION CARBIDE CHEMICALS COMPANY -— Division of Union Carbide Corporation 


270 Park Avenue, New York 17, N. Y. UNION 
CARBIDE 


exclusive sales agent 


Exclusive Sales Agent to Air Conditioning and Refrigeration Wholesalers 


ANSUL CHEMICAL COMPANY, Marinette, Wisconsin 





UCON is a registered trademark of Union Carbide Corporation 
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WAS: 


2 to 3 tons—Refrigerant 12 


for all reuerse cycle dyslems 3 to 5 tone—Refrigerant 22 


+4WB6-79 Capacities: 
3 to 5 tons—Refrigerant 12 


Features o 5 to 7 Vz tons—Refrigerant 22 
- . 


® fine machining and precision honing 
of cast iron slide and steel outer shell— 
NO PLASTICS ARE USED. 

® operating tests of 300,000 cycles 
without failure to shift and without loss 
of tight seating—tests made by inde- 
pendent laboratories. 


® shifting (change cycle) while the sys- 
tem is in operation with a 300 PSI 
differential. 











® rapid shifting—to shorten change- 
over time and therefore shorten defrost 
cycle. 


® the shifting of the valve independent 
of any pressure drops, and efficient 
shifting under any combination of 
operating conditions. 


® mounting in any position—except 
with the pilot valve upside down. 


Call your Alco wholesaler — 
write for Specifications. 





® BUY SECURITY 
© BUY QUALITY 
® BUY ALCO 





The one complete line of refrigerant controls: Thermostatic Expansion Valves ® Refrigerant Distributors 
Solenoid Valves * Suction Line Regulators * Flooded Evaporator Controls and Reversing Valves 
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Total installed cost only 97.8 per sq. ft. 
for NORMAN SCHOOLROOM HEATING AND 
VENTILATING SYSTEMS in 32-room school 


But most important is the ideal study environment 
maintained through individual room comfort. Each 


Saving money on first cost is only one of the reasons 
why school architects, engineers and school adminis- 
trators are turning to gas-fired Norman Schoolroom 
Heating and Ventilating Systems. With building costs 
still rising, Norman individual room-by-room systems 
are budget-savers. This modern 32-room school is an- 
other cost-cutting example. 

Nineteen classrooms, gymnasium, auditorium and 
stage, dining room, library and other areas are efh- 
ciently and comfortably heated and ventilated. Yet the 
building has no pipe tunnels or central heater room 

. no costly network of connecting pipes or ducts. 


Norman system evenly distributes fresh outside air 
blended with recirculated room air when needed but 
conserves fuel during unoccupied periods. 

Looking ahead, you can add any number of rooms 
without touching the existing Norman systems. Air 
conditioning may be included at time of installation 
or in the future. 

Want more facts and figures? Send for compre- 
hensive manual on Norman HVS Horizontal or 
Inn-A-Wal Counter Flow models. 


“Norman: PRODUCTS COMPANY ~- 1156 Chesapeake Ave., Columbus 12, Ohio 
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GAS-FIRED DUCT HEATERS 
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LOW OPERATING COST. The heat exchanger is engineered 


for low static pressure... permits moving more cfm per hp. 
LONGER LIFE. The exclusive Tri- Alloy heat exchanger resists 
corrosion from extreme temperatures, moisture and flue gases. 


COMPLETE LINE. Single units in eight sizes (50,000 to 250,000 
Btu input) and twin units to 500,000 Btu. Matching blower packages 


— open or enclosed. 


EASY INSTALLATION. Both flue and controls are readily rever- 


sible. For complete information call your local Bryant Distributor 
or Factory Branch, or write Bryant Manufacturing Company, 


Indianapolis, Indiana. 
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REAL ECONOMY IN PROCESS PIPING IS A MATTER OF 
SPECIFICATIONS—AND SPEEDLINE FITTINGS! 


Make the most of both. First, be sure to check ASA B31.3 for up-to-date 
pressure-temperature data on critical process applications. This most recent 
issue of the Code for Pressure Piping certifies the use of light-wall pipe and 


fittings to a degree not recognized by outdated specifications. 


Next, consider the installation advantages of Speed- 
line’s improved fittings design to capitalize on light- 


wall piping savings. Note Speedline’s “tangential 





feature”... the extra length of straight on every 





end of every Speedline Fitting. This extra clearance 

eliminates alignment problems and speeds welding 

. .. permits joints to be readily butt-welded, flanged, 
SPECIFY LIGHT-WALL PIPE OF socket-welded. You choose the most practical, 
and get up to 50% more pipe 


for your dollar cost-saving joining method for your application— 


and one fitting can be used all ways when you specify Speedline Fittings. 


Compute total savings in terms of initial costs 
and ultimate installed costs. Light-wall pipe and 
fittings, of course, cost less to begin with because 
they use less metal. Speedline versatility, how- 
ever, adds extra savings in installation time and 
labor costs that further reduce final installed costs. 


SPECIFY SPEEDLINE FITTINGS 
and reduce installed piping costs 
to a minimum 


Piping standards have changed. It will pay you to 
be up-to-date with light-wall specifications that call for Speedline Fittings. Get 
details from your nearby Speedline Distributor today. He’s listed on page 1494 of 


Chemical Engineering Catalog. 





SZ he, CORROSION-RESISTANT FITTINGS 
of20 Ee CHO STAINLESS STEEL * ALUMINUM ¢ NICKEL 


OTHER ALLOYS ON APPLICATION 





A PRODUCT OF HORACE T. POTTS COMPANY «© 576 £. ERIE AVENUE, PHILADELPHIA 34, PA 
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Bethcon Galvanized Sheets form up easily 
for ductwork that’s strong and rigid 


Bethcon galvanized steel sheets get a special annealing 
treatment that gives them a desirable blend of ductility 
and stiffness. That's why you can form them up easily 
into ductwork that is rigid and strong. 


Bethlehem’s continuous galvanizing process applies 


zinc to steel so tightly that it will not peel or flake off 


BETHLEHEM STEEL 


even when the sheet is doubled back on itself. 

You can get Bethcon in a wide variety of gages, in 
coils or in cut lengths. A Bethlehem representative 1s 
located near you, and he will be glad to give you all 
the details you need. 


BETHLEHEM STEEL COMPANY, BETHLEHEM, PA. 
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Manhole with several Adsco 
Type “GIS” Externally- 
Internally Guided Expansion 


Joints 


Popular type “IS” Internally 
Guided Expansion Joint 


for limited spaces 


Two Adsco 400 Ib. Expansion Joints, with 


piston-ring feature 


Adsco invented the first expansion joint (left) more 
than 80 years ago and today is the world’s largest 
manufacturer of all types of expansion joints. 

The Adsco Slip-Type Expansion Joints shown 
here are noted for the great amount of axial motion 
they can absorb and for rigid guiding of slip. They 
have long life and are easily maintained. The Adsco 
Piston-Ring Expansion Joint, for instance, is the 
only joint which can be unpacked and repacked 
without shutting down line pressure. 

Limit stops on all Adsco Slip-Type Expansion Joints prevent the slip from being pulled out 
of body. Chrome-plated slip cannot be scored by metal contact as only packing touches slip. These 
joints are furnished in both single and double types, in a full range of sizes, with 4”, 8” and 12” 
traverse per slip, for pressure to 400 psi and temperatures to 800° F. Special designs are available 
for higher pressures and temperatures. 

We have been of help to thousands of piping customers since 1877. Couldn’t we help you today ? 


20 MiltlBURN STReerT 


BUFFALO 72. NE WwW YORK 


YUBA CONSOLIDATED INDUSTRIES, INC. 
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See this good-looking DURIRON installation! 


Where? It’s neatly hidden behind walls and ceiling. 
DURIRON is so dependable, year after year, that 
you can safely install it out-of-sight...easy acces- 
sibility not needed. It won’t corrode—even handling 
the toughest corrosives. 40-year-old DURIRON 
installations still give trouble-free service today. Try 
that on your transparent pipe! 


No substitute material matches the mechanical 
strength of DURIRON. It’s up to 15 times more re- 
sistant to breakage than “see thru” materials. And, 


DURIRON is heat-treated full length for uniform 
strength from one end to the other. 


Install DURIRON with ordinary plumbing methods, 
No tricky field problems to delay work or waste 
material. Bury it underground without elaborate pre- 
cautions, coatings or special base materials. When 
you plan a corrosives-handling pipe installation, re- 
member this: DURIRON brings you proof of 40 years 
of outstanding service... performance you can 
depend on. 


THE DURIRON COMPANY, INC. « DAYTON 1, OHIO | DURCO 
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We follow here each month the practice at 


engineering society meetings of providing 
an “‘open for discussion’’ period. You are 
urged to take part. Just address your com- 
ments to the Editors, Heating, Piping & Air 
Conditioning, 6 N. Michigan Ave., Chicago 2. 


“Open for Discussion” 


Don’t Overlook Ground Reflection 
When Calculating Solar Irradiation 


THE INFORMATION which is being presented in the 
series by Professor Hutchinson and Mr. Cotter, Direct 
Reading Tables Let You Calculate Solar Irradiation 
Rate for Forward Inclined Walls (April, May, and 
July) forms a valuable addition to the data now 
available on solar heat loads. One point which might 
be mentioned is that forward-inclined walls are more 
susceptible to reflective radiation from the adjacent 
street or sidewalk than are vertical or backward-in- 
clined walls. When the orientation of the wall is such 
that it receives an appreciable amount of energy di- 
rectly from the sun, there is frequently a very strong 
reflective component which can increase the total 
load as much as 50-75 percent above the values given 
in the Tables. 

The forward slope of the wall acts to increase the 
angle of incidence and thereby raise the amount of 
energy which is reflected away from the window, but 
this same factor will increase the absorption of the 
inwardly reflected solar energy from the environment. 

The writer is currently conducting work with a 
large solar calorimeter, and it is hoped that some nu- 
merical support of this suggestion will be forthcom- 
ing in the near future. 

Joun I. YeLtorr 


John Yellott Engineering Associates, Inc. 
Consulting Engineers 


Psychrometric Chart Explanation Can 
Be Extended to Vary Outside Air 


REGARDING the article, Simplified Case Explains the 
Basic Concepts of Cooling Coil Selection by Psy- 
chrometric Chart, by George C. Stevens in the May 
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issue, we offer the following comments 

Fortunately for the comfort air conditioning in- 
dustry, including the designing engineer, the human 
body is capable of realizing fair comfort by adjust- 
ing to a rather wide range of dry bulb temperatures 
and relative humidities. If this were not so, there 
would be far greater complaint than there is. 

The air volume that should be delivered to a space 
is that which will provide just adequate air motion 
throughout the occupied space. The condition of this 
delivered air should be such that when it has mixed 
with the air in the room and absorbed the sensible 
heat gain of the room, and the latent heat gain of 
the room, it will all be at the design conditions. 

There is one other criterion — the introduced air 
must not be at a temperature so low that it will not 
readily mix with the room air and cause drafts. Thus 
it seems that after the maximum internal sensible 
and corresponding internal latent load is calculated, 
and the locus line is drawn, factors entirely external 
to the coil determine the location of Point C on the 
locus line, and the problem is one of selecting not 
only a coil, but a compressor balanced with the coil 
that results in a cooling line that also passes through 
Point C. 

While such a selection may be tedious, it can be 
done. But, alas! Point C moves up and down on the 
locus line as the weather changes or fewer people 
occupy the room; and not only that but, again alas, 
the slope of the locus line changes. 

It would seem that it is impossible to satisfactorily 
air condition one room, to say nothing of a whole 
building with many rooms, each with different load 
ratios, except for one more or less insignificant fact 

it’s being done all the time, and we’re at least 
Continued on page 98 
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more comfortable with it than without it. A tolerant 
public is something this industry should deeply ap- 
preciate. 

The graphic illustration of the problem on the 
psychrometric chart is very illuminating, and I’m 
sure the author is aware of, but overlooked, the fact 
that the graphic presentation of Fig. 2 in the article 
can easily be extended to locate points FE, F and G on 


line AH for any percentage of outside air desired. 


How to Proceed 


Let us take point F as an example. The linear 
length of line AF as a percent of the linear length of 
line AH is the percent of outside air necessary to 
mix with room air to result in a mixture with the 
DB and WB represented by point ! 

For a graphic solution, draw a_ horizontal line 
from point A to point X on the vertical 100 F DB 
line. To each of the 20 divisions on this line AA 
(corresponding to the twenty 1 F DB divisions) as- 
sign a value of 5 percent. Next draw a line connec- 
ting point X with point H/. Locate on line AX a per- 
centage point (reading from left to right) corre- 
sponding to the desired percentage of outside air. As- 
sume this point to be Y representing 30 percent, or 
six divisions from point A. Now draw a line through 
this point Y and parallel to line HX. Where this last 
line drawn intersects line AH can be read the WB 
and DB and dewpoint of a mixture of 30 percent out- 
side air and 70 percent room return air. 

Since most load calculations first result in obtain- 
ing internal latent heat in Btu per hr and internal 
sensible heat in Btu per hr, and the sum is the in- 
ternal total heat in Btu per hr, a conversion of in- 
ternal latent heat in Btu per hr to moisture gain in 
grains per hr can be avoided by using a psychromet- 
ric chart that provides on it the slope of the locus 
line in terms of internal sensible heat to internal total 


heat ratio. 


J. A. Bisnop 
Professional Mechanical Engineer 


Dallas, Texas 


Sees Great Promise in Natural Gas- 
Centrifugal Unit A-C Combination 


I HAVE ENJOYED reading the article. Tow to Use Nat- 
ural Gas As the Prime Energy Source for Air Con- 
ditioning in the June issue, particularly as we are at 
present considering the use of some such equipment. 


In the section on absorption, Mr. Chamberlin has 


very well presented the many advantages of this 
equipment in which I concur. However, our experi- 
ence has shown that there are still troubles to which 
even these units are subject. The Achilles heel that 
has given the most trouble on our four systems is the 
seals of the various circulating pumps. These have 
failed several times on one machine and the air al- 
lowed to enter the unit has caused considerable cor- 
rosion. We are glad to see that this weak spot has 
been eliminated by one manufacturer by the use of 
hermetically sealed pumps without seals. We consider 
this a great step forward that we believe will be fol- 
lowed by the entire industry. We have one unit of 
this type and are very pleased with its performance. 

Since, as is pointed out in the article, the cooling 
tower has to be much larger than with a comparable 
reciprocating unit, we have found it desirable to 
cycle the tower fan off as the water falls to about 8° 
F and back on upon a rise to 87 F. Thus the fan 
stops just about the time the bypass valve begins to 
open. In cool weather, the fan may be off 50 percent 
of the time. On a 25 hp or larger fan motor, this 
represents a real saving. Also, since on these systems 
the water usually returns to the tower at about 103 
F instead of 95, and must be cooled to about 7 F 
above the wet bulb, we have found that the regular 
8 ft towers will not cool the water over this wide 
range in falling the usual 7 ft or less. We therefore 
specify that towers for absorption systems be not less 
than 12 ft high with not less than 10 ft of water fall. 
As the capacities of these units are principally limited 
by the temperature and quantity of condensing water, 
the installation of an adequate tower is of prime im- 


portance. 


Gas Engine Drives for Electronics Cooling 


We were also much interested in the section on gas 
engine driven equipment by Mr. Hartwein as such 
equipment is being considered for standby use on a 
few vitally important electronic facilities where op- 
eration is dependent on cooling the year ‘round and 
the function of the equipment is of such importance 
that an outage for even a few minutes cannot be 
tolerated. 

To this end, it is necessary that the standby com- 
pressor be ready to start automatically without the 
delay of filling a cooling tower in winter weather. 
Therefore it is logical to use only air cooled equip- 
ment for this purpose. We were glad to note in some 
literature received recently that the makers of this 
equipment recognize this problem and are offering 
air cooled water chilling units up to 110 tons. 

We believe there is a big future ahead for the gas 
turbine driven centrifugal compressor and a com- 
panion absorption unit to recover the great amount 
of energy in the exhaust gases. This combination 


Continued on page 101 
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Direct Downward 
Discharge 


Draftiess Horizontal Pattern 


ANEMOSTAT C-4 
Adjustable Air Diffuser 


GIVES YOU BOTH 


The Type C-4 Anemostat Air Diffuser provides 
controlled variable air distribution. The snap-on 
inner-assembly of this adjustable unit may be easily 
raised or lowered, thus varying the air pattern from 
draftless horizontal to a direct downward discharge. 


You can install the Type C-4 Anemostat Air Diffuser 
on exposed ductwork or flush to the ceiling. In fact, 
you can plaster right up to the take-off duct. 

The unit is excellent for use adjacent to surface- 
mounted light troffers. The outer cone of the diffuser 
is designed to minimize “smudging,” reducing 
cleaning and repainting expenses. 


Write for Catalog Cl-70, which gives complete information 
on all Anemostat Circular Air Diffusers. 


ANEMOSTAT CORPORATION OF AMERICA 
® 10 East 39th Street, New York 16, N. Y. 
Representatives in Principal Cities 


ac 13860 
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Flexpipe settles another problem 


Flexpipe connectors convey tallow from stor- 
age tanks of Leftwich River Terminal, Inc., 
Nebraska City, Nebraska. The flexibility of these 
8” hot-dipped galvanized steel assemblies will 
compensate for possible earth settlement. 


Flexpipe Connectors keep tallow moving 
compensate for misalignment... 
handle expansion, contraction 


Since the Leftwich River Terminal, Inc., storage 
tanks were located on filled land, company en- 
gineers specified Flexpipe connectors in anticipation 
of possible earth settlement. Flexpipe connectors 
are easy to install, even where there’s little elbow 
room. They take the problems of wide variations in 
temperature ... vibration . . . motion. . . right 
in stride. 


Flexpipe core is available in bronze, hot-dipped 
galvanized steel or stainless steel. Sizes range from 
4%” through 30” I.D. 


WHERE TO BUY: Leading plumbing and heating 
supply houses can provide information about Flex- 


pipe in standard sizes. For name and address of the 
distributor serving your area, or for more detailed 
information, write to: Anaconda Metal Hose, P.O. 
Box 791, Waterbury 20, Connecticut. In Canada: 
Anaconda American Brass Ltd., New Toronto, Ont. 


ie 


ANACONDA 


product 
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should certainly be investigated by anyone designing 
a heavy tonnage system because of its very high eff- 
ciency. The direct fired absorption system providing 
both hot and cold water service for year ‘round use 
surely has a brilliant future also and we anxiously 
await the announcement of more manufacturers in 
this class of equipment and the production of larger 
units than the 25 ton system now available. 

In Mr. Hartwein’s comments he uses the term 
“Sones” in discussing sound intensity. I find this to 
be an unfamiliar term to all engineers | have con- 
tacted. We feel an article on the relationship of 
“Sones-to-Decibles” would be appreciated by the ma- 
jority of readers. 

Lester S. Savact 
Mechanical Engineer 
Tinker Air Force Base 
U. S. Air Force 


Suggests Corollary to Simplified 
Sound Output Rating Method 


WE HAVE REVIEWED the article in the February issue. 
Proposed: A Simplified, Comparable Method For 
Rating the Sound Output of Air Distribution Equip- 
ment, by J. W. Spradling. Several of us at Bolt. 
Beranek and Newman, Inc. have reviewed this and 
all feel that a proposal of the type being made by 
Mr. Spradling is a significant contribution to 
the heating, air conditioning, and ventilating field. 
We would, however, like to make two criticisms and 
one corollary proposal. 

We feel sure, from the nature of Mr. Spradling’s 
suggestion that he is discussing terminal devices such 
as diffusers, grilles, and induction units which actu- 
ally generate noise within the occupancy spaces of 
buildings. We feel that except to the manufacturers 
of diffusers, the term “air distribution equipment” 
might imply fans and ducts as well. Obviously the 
proposed PWL-NC Index cannot apply to noise-pro- 
ducing elements outside of the listening room because 
the transmission path between such sources and the 
listening room will modify the frequency spectrum. 
We therefore suggest that this limitation of the pro- 
posal might have been explicitly stated. 

Mr. Spradling frequently uses the term “room at- 
tenuation.” We feel strongly that the term “relative 
sound pressure level” should be used for consistency 
with prior practice. The latter term has been in use 
in the acoustical literature for a considerable number 
of years and is familiar to most of the people who 
will be using the proposed Index. After the first men- 
tion of “relative sound pressure level” it would have 
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been well to refer to Fig. 20 in Chapter 25 of the 
HVAC 1961 Guide, in our opinion. 

Our suggestion is based on research in a specifi 
aspect of diffuser noise. We have found that the solu- 
tions to most problems of transmission of sounds such 
as speech, music, and intermittent noise are depend- 
ent on the ambient sound level observable in the com- 
plainant’s room. Normally, in an air conditioned or 
ventilated building, this ambient, at least*for the fre- 
quency range above about 300/600 cps, is estab- 
lished by the noise of terminal air devices. 

Mr. Spradling’s proposal offers a one-number in- 
dex with a frequency weighting which is related 
quantitatively to the annoyance that will be produced 
in completed structures. The proposal we would like 
to make, in addition to relating the annoyance, can 
be used to estimate precisely the “masking effect” 
of the noise. From our proposed scheme it is also 
possible to retrieve from the single number rating at 
any later date the actual sound pressure level in the 
five octave bands from 150 cps to 4800 cps. The 
scheme is effected as follows: 

1) Determine the octave band sound power levels 
(PWL) of the terminal device in question as a func- 
tion of a given operating condition (cfm and pres- 
sure drop as well as temperature if this is found to 
be a significant parameter) and plot on octave band 
graph paper. The graph paper should be of a pre- 
determined type, such as paper in which the octave 
bands are spaced | in. apart horizontally, and 10 db 


equals l in. vertically. 


Use Matching Transparency 


2) On top of this graph place a transparency hav- 
ing four spectra plotted on a grid similar to the one 
described above. The transparency is aligned with 
the frequency scale and then adjusted vertically until 
a “best fit” with one of the four spectra is obtained. 
An arrow at the left-hand margin of the transparency 
points to a number on the vertical scale of the power 
level graph. This number will turn out in each case 
(as a result of the placement of the four spectra) to 
almost precisely equal the NC-power level index num- 
ber, as defined by Mr. Spradling. 

The four spectra shown on the transparency (Fig. 
1) are each designated by a letter. The letter // 
indicates a noise spectrum having predominantly 
high frequency energy; M a spectrum of mid fre- 
quency energy; L, having predominantly low fre- 
quency energy, and finally, the N spectrum is exactly 
parallel to the NC-30 spectrum. 

The final rating number given to a diffuser by this 
method for example, might be H-50. This informs 
the user of several things. Let’s assume, for example, 
that the relative sound pressure level equals — 20, in 
which case, the sound pressure level rating of this 


Continued on page 102 
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particular diffuser would be H-30. The user would 
therefore know that the room would have a sound 
pressure level which is equal to or lower than 
NC-30 in every octave band as a result of the oper- 
ation of the diffuser. It would also be possible for the 
user to determine that the octave band sound pres- 
sure levels generated by the diffuser are approximate- 
ly (usually + 2 db) equal to the following: 





Sound pressure 


Frequency level, db 





31 
31 
32 
30 
28 


150-300 

300-600 

600-1200 
1200-2400 
2400-4800 





It can be noted that the spectrum of this noise 
matches the NC spectrum shape only in the upper 
three bands given in the table, corresponding to the 
H designation. 


How Data Can Be Used 


Such information would be useful if you know the 
octave band sound pressure level of an intruding 
noise in the space because from the octave band dif- 
fuser data it is possible to determine the signal to 
noise ratio that will result. 

This type of rating number is currently being in- 
corporated in the “Speech Privacy Analyzer” which 
we have developed under the sponsorship of Owens- 


Corning Fiberglas Corp. which is to be published this 
year. Thus, the adoption of this rating scheme by the 
manufacturers of air distribution equipment would 
make it applicable to a device useful to atchitects and 
mechanical engineers which we believe is going to 
gain wide usage. 
We submit this for your consideration. 
W. R. Farrei 


Bolt, Beranek and Newman, Inc. 
Consultants in Acoustics 


THe AutHor’s RepLy W. R. Farrell’s support of 
the proposed method is appreciated. His corollary 
proposal offers an important improvement, for its in- 
clusion would greatly increase the information which 
can be conveyed in the single number rating. We will 
recommend it for consideration when the newly 
formed Air Distribution Institute commences work 
on its standard sound rating code. This institute is 
composed of manufacturers of commerc‘al diffusers, 
grilles and terminal control units. 

The term “air distribution equipment” is used in 
the article in accord with the jargon of the heating, 
ventilating, and air-conditioning engineers and their 


GUIDE. 


Terminology Used as Practical Measure 


Because the article was written for the engineer 
who has the day-by-day responsibility of designing 
air conditioning systems, rather than for the acousti- 
cian, I took the liberty of using the positive term 
the 10 
0.5 db, rather than the less de- 


“room attentuation” for expression log 


(Q/4nr? + 4/R) + 

scriptive “relative sound pressure level” with its at- 
tendant negative values. 

JosepH W. Sprapiinc 

Product Engineer 

Carnes Corp. 
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determining sound pressure 
level in five octave bands from 
150 to 4800 cps 


FOR ORDINARY USE, ADJUST BY EYE 
MINIMUM DEVIATION IN ANY OCTAVE. 
MORE CAREFUL FITTING, ADJUST FOR 
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Gives You MORE, 
Costs You LESS 


- 


uy 
wy 


Listed 


INDUSTRIAL AIR FILTER 


FOR HEATING OR AIR CONDITIONING 


* ALUMINUM construction...rust-proof...corro- 
sion-resistant. Eliminates need for expensive, heavy 
structural design in filter bank construction. 


* EASY TO HANDLE Light-weight permits car- 
rying, washing and installing of many more filters 
per hour. 


% EASY TO CLEAN Lint and dirt are easily 
flushed off with water because of water soluble Super 
Filter Coat (the adhesive with the built-in detergent). 


* DEPTH LOADING Designed to minimize sur- 
faceloading, wkhdepth loading accomplished through 
successive layers of slit and expanded aluminum, and 
varying baffle sizes. 


* REMOVES ODORS Revolutionary R P Super 
Filter Coat adhesive adds odor removal to the normal 
dirt-trapping properties of R P Industrial Air Filters 
—with no increase in resistance—at no extra cost! 


* GERMICIDAL Super Filter Coat adhesive con- 
tains Hexachlorophene, the well-known bacteria 
destroying agent. 


* LOWER RESISTANCE Unique baffle design 
permits maximum air passage...more uniform dust 
collection within the filter depth. 


* HIGHER EFFICIENCY Scientifically staggered 
pattern of flat baffles sets up a controlled turbulence 
that centrifuges dust and odor particles onto the 
adhesive for maximum efficiency. 


for information, write ZZ <2. 


RESEARCH PRODUCTS Coordin Dept. 46-G, Madison 1, Wisconsin 
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Free from Reznor: “Commercial and Indus- 
trial Uses of Direct Gas-Fired Unit Heaters’’, 
fourth in Reznor’s new series of Heating Hand- 
books, contains valuable information on how to 
choose the right heater to achieve and maintain desired 
temperatures in a wide variety of applications. 

Reznor manufactures four heater series, each of which 
has a different control arrangement regulating the length 
of heating cycle and fluctuation from room temperature 
setting. Your choice depends upon the degree of comfort 
desired for the specific job. 

Choose from: the Reznor Standard and Deluxe series, 
with controls designed for use in warehouses, storerooms 


ss 
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contro! temperatures 
with gas unit heaters 





and manufacturing plants; the Reznor Unitemp series, 
with sensitive low-voltage controls, for offices and restau- 
rants; and the Reznor Flexitemp series, with low-voltage 
controls and automatically operated two-speed fan, for 
banks, libraries, and finer offices. Each series features 
eleven sizes. You may specify either propeller or cen- 
trifugal fan. 

To guide you in your specifications, send for your 
copy of the latest Reznor Heating Handbook, published 
by the world’s largest manufacturer of gas unit heaters. 
Just mail the coupon below, or contact your nearby 
Reznor distributor. He’s listed in the Yellow Pages under 
**Heaters-Unit”. 


RezNor MANUFACTURING COMPANY 


Dept. HPA-7, Mercer, Pennsylvania 
i Send me a copy of “Commercial and Industrial Uses 
of Direct Gas-Fired Unit Heaters.” 
nome 
i company 
address 


title 











city state 
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question ofthe month 


“How Can We Get Smooth Operation 
When Heating with High Pressure Process Steam?” 


This question was asked previously in Heating, Piping & Air Conditioning, 
and is repeated here, along with two answers that have been received. 
Other solutions or comments for publication are invited. 


“In designing a heating system to operate in con- 
junction with high pressure process steam, certain 
questions have arisen in our office. 

“The boiler is to operate at 150 psig, and conden- 
sate is to be returned through a vented receiver and 
pumped back to the boiler. None of the steam should 
be contaminated. 

“In designing the heating system for the building, 
which will include 11 unit heaters averaging 300,000 
Btu per hr output, questions concerning the selection 
of the traps and the disposition of the flash steam 
likely to be encountered need clarification. We are not 
sure about the trap selection whether to use a 
bucket trap or a float and thermostatic trap. 

“Would the intermittent discharge of a bucket trap 
cause more flash steam to form with resultant noises 
in the return line? 

“Would any flash steam brought back to the vented 
receiver he of such a quantity as to be objectionable ? 


Suggests Separate Systems With 
Cross-Connect for Emergencies 


I WOULD LIKE to give some of my thoughts on this 
subject. However, most of my comments will be quite 
general in nature since there are factors other than 
those given that could complicate or simplify this 
problem. 

One comment I would like to make, though not 
specific, concerns the course we followed when we 
built our new plant a couple of years ago. We require 
high pressure steam for testing as well as low pressure 
for low pressure testing and space heating. After due 
consideration we decided on two separate steam sys- 
tems; one high pressure for processing and one low 


pressure boiler for low pressure testing and space 
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“Since the ceiling height is great and there is no 
danger of anyone burning himself on the return main, 
we have considered the possibility of leaving off the 
return main insulation to insure condensation of any 
flash steam by the time it gets all the way back to the 
receiver. 

“The equivalent length to the most distant unit 
heater is approximately 500 ft. Pipe sizes are based 
on a pressure drop of 5 psi in the supply main. Should 
any precaution be taken for noise due to excessive 
steam velocity? 

“We want to be sure that any banging in the return 
line due to the flash steam is prevented. The return 
piping has been sized for a pressure drop of 0.5 psi. 
We have considered the possibility of installing a 3 ft 
section of fin pipe after every trap at each unit heater 
to assist in condensing any flash gas. Do others think 
this is necessary? Are there any precautions which 
should be observed in particular ?”—L.L.L. 


heating. These systems can be cross connected so 
that in the summer or during an emergency we can 
use the high pressure boiler for heating and testing. 
Perhaps our situation differs for many reasons, from 
this problem, but two separate systems best suited 
our requirements. 

In answer to the specific questions, we offer: 

a) The intermittent discharge of the bucket trap 
could be noisy. How noisy would depend on several 
factors. The bucket trap action, because of its nature. 
is definitely cyclic and blows or puffs on the dis- 
charge cycle. The discharge action is almost a snap 
action as compared to the action of a float and ther- 
mostatic trap which is quite smooth. 

b) Regarding the possibility of steam being 

Continued on page 106 
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Continued 





brought back to the condensate pump in objection- 
able quantities, | would say “ves”; it would be ob- 
jectionable. Just how objectionable is problematical 
because it would depend on how much cooling or 
condensing effect would result in the cooling legs or 
in the return lines. One suggestion I might make 
along these lines is to run the return steam and con- 
densate through a shell and tube heat exchanger to 
cool it down. 

Regarding velocity noises, when sizing the supply 
or return mains, | would suggest a compromise be- 
tween cost, efficiency, and noise level. The most effi- 
cient sizing of the piping would result in a higher 
noise level. 

Regarding reducing the temperature of the steam 
on the discharge side of the unit heaters, finned tube 
would help to prevent steam in the return line. How- 
ever, how much and what size finned tube would be 
required would depend on factors such as ambient 
temperatures, finned tube rating, etc. 

Because a great deal of stress has been placed on 
“noise”, it would be my suggestion that a split sys- 
tem be considered for this job. For one thing, has it 
been determined whether or not a premium would 
have to be paid for the unit heaters and all the other 
equipment necessary to use 150 psi steam for space 
heating ? 

Just what kind of a split system would be best for 
this job is another chapter. 

C. H. Herrick 


Assistant Sales Manager 
Sterling, Inc. 


Tells What to Expect from System, 
Suggests Ways to Handle Flash Steam 


ALTHOUGH the unit heaters take steam from a 150 
psi process steam main. we will assume that none of 
the process steam is used in the area to be heated. 
Thus, the vented receiver to which unit heater traps 
discharge will not handle condensate from process 
units. Nor will flash from process condensate be avail- 
able for supplying low pressure steam to the unit 
heaters. 

Presumably, the process steam main extends 
through the area to be heated with multiple take-offs 
from the top of the supply main for supplying steam 
to the unit heaters. The idea of the single take-off 
with a pressure reducing station and separate steam 
supply for the unit heaters could have been con- 
sidered and rejected on account of cost. 


In general, unit heater manufacturers recommend 
bucket traps for medium and high pressure service. 
As compared with conventional float and thermostat- 
ic traps, the bucket type have several advantages 
such as: 

1) Open float cannot collapse. 

2) Mechanical elements have longer life and may 
be more dependable than thermostatic elements. 

3) Bucket traps are available with all stainless 
steel working parts. 

1) Bucket traps will vent CO, at steam tempera- 
ture. No cooling leg is required during which CO, 
can go into solution and form corrosive carbonic acid. 

The same percentage of flash steam will be formed 
if the condensate temperature from float and thermo- 
static and from bucket traps is the same. Puffs of 
flash steam from a bucket trap would be followed 
by periods of no flash steam. With 11 unit heaters 
operating, condensate discharge and flash formation 
should be uniform regardless of the type of trap used. 
Even so, puffs of flash should not produce noise in a 
properly sized and pitched condensate header. Noise 
is a problem when a trap discharges to a line filled 
with relatively cool condensate. This situation would 
not occur in a well designed system. 

The 11 unit heaters would condense 3850 lb of 
steam per hr when operating at full capacity. Theo- 
retically, 158.5 Btu will be released from each lb of 
condensate when discharged from 150 psig to the 
atmosphere. 

Thus there would be 3850 x 158.5 or 61,000 Btu 
to be dissipated by radiation loss from return lines. 
Assuming an average return line temperature of 220 
F and an ambient temperature of 70 F, each sq ft of 
return line service would radiate 150 x 3 or 450 Btu. 
The 61,000 Btu to be dissipated divided by 450 gives 
a required radiating surface of 1356 sq ft, which is 
equivalent to 2712 lineal ft of 1-14 in. pipe. 

Since it hardly seems likely that the return piping 
from the 11 unit heaters would provide 1356 sq ft of 
surface, it follows that at peak loads flash steam will 
escape from the receiver unless provisions are made 
to condense it. 

If hot water is used in the area heated, returns 
from the unit heaters or the flash from the unit heat- 
ers could be piped through a heat exchanger to kill 
the flash steam and give a valuable by-product hot 
water. 

Live steam makeup could well be needed to supply 
all the hot water required. 

Another solution would be to install a flash tank 
ahead of the condensate receiver. The tank would be 
drained by a trap of suitable capacity discharging 
to the receiver. The flash steam could be piped to one 
or two unit heaters which in turn would discharge to 
the condensate receiver. 

T. H. Rea 
Armstrong Machine Works 
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cis is HULSUP LOW 


rade Mark Reg. Pending | 


The new Vent-Spline Ventilating Ceiling System — a scientific 


development for controlled air distribution in an acoustical ceiling 


Hansoflow makes the entire acoustical ceiling an invisible, completely control- 
lable air diffuser — without drafts — stratification — dirty tile — diffuser 
noise — supply duct network — and without supply diffusers to act as obstruc- 


tions when changing the movable partitions. 


The acoustical tile ceiling is suspended by a standard 
concealed mechanical suspension system. The leveling 
spline (non-supporting) portion is omitted and the Elof 
Hansson Vent-Spline is substituted, running continuous- 
ly in one direction only, on 12”, 24” or other spacing, 
as required. 


The Vent-Spline consists of an extruded plastic U- 
shaped member, 1/4” wide, made part of a slotted spline. 
A slotted slide fits on tracks between and inside the “l 
and completely controls air flow through the Vent- 
Spline. Flow is stopped with the slide closed, or it may 
be opened in varying degrees to a completely open posi- 
tion for required quantities of air flow. 


The space above the suspended ceiling becomes the ple- 
num space for the ventilating or air conditioning system. 
Each Vent-Spline has five slots (approx. 4g” x 74” in 
size); thus, a 20 x 30’ room will contain approximately 


Hansoflow is the latest development in the 
complete line of Elof Hansson 
Researched and Engineered Sound Control Products 


see our catalog in Sweet's 9S 








—HANSOFLOW VENT 
SPLINE 


more aren 
Sracine SET wten 
THE Fon Chums 


.avouT 








3,000 adjustable orifices to completely control the air 
flow noiselessly, without air stratification or drafts. 


Flow may be varied over a wide CFM range per square 
foot of ceiling, depending upon the plenum static pres- 
sure and type of acoustical tile used. Air is introduced 
into the plenum by means of ductwork that stops at the 
edge of the plenum nearest to the fan or shaft. Distribu- 
tion ductwork may not be required for distances as great 
as 150 feet. 


Send today for free 30-page Hansoflow Data Book; fully illus 
trated, with exact performance data and complete instructions 
for ease of installation 


Get these other free, valuable engineering tools; * Uni-Silencer 
Selection Chart — eliminates guesswork for your noise control 
problem. * Uni-Silencer Catalog #160 — data on 7 models to 
reduce effectively airborne noise. * Elof Hansson Catalog #61 

important information on the complete line of sound control 
products for all noise control purposes. 


& 


711 Third Avenue, New York 17, N.Y. 


AUTHORIZED SALES REPRESENTATIVES AND ACOUSTICAL CONTRACTORS IN EVERY MAJOR CITY IN THE U. S. AND CANADA 
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THis new VACUUM HEATING PUMP 


HAS THE INCREASED AIR CAPACITY 
EFFICIENT HEATING PRACTICE DEMANDS 


7 





Increased air capacity 
induces rapid system 


70s the Nash EM) 


Designed and manufactured by the organization that made the Jennings 
Manifold Heating Pump standard of the Heating Industry, the new CSM 
incorporates every desirable feature architects, engineers, owners and 


response without 
wasteful overheating. 


Separate air and 
water pumps individually 


operators have sought. Employing separate air and water pump elements, selected to meet actual 


each with its own motor and each independently controlled by its own 
automatic switch, the capacities and arrangement may be widely varied to 
meet job conditions. For the first time, the engineer has the choice of real- 
istic water and air capacities required for rapid system response without 
wasteful overheating. 

These pumps possess many other features which permit a more efficient 
utilization of fuel and minimum use of electric power. Low, low returns 
reduce installation costs and usually eliminate putting the pump in a pit. 
Simplicity and efficient operation reduce supervision and maintenance 
costs. Information regarding this new heating pump development is avail- 











job requirements. 


M Control system 


that operates individual 
pumps only when needed. 


Flexibility 


permitting addition of 
radiation without changing 
basic pump installation. 


M Low, low, 


return line connection. 


able immediately upon request. 
ENGINEERING COMPANY 


NAS 437 WILSON, SO. NORWALK, CONN. 
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Simplified semi-graphical method 


based on the “elastic center'’ concept 


allows the piping designer to 


Calculate Expansion Stress in Pipe Bends 
For Single-Plane Structures 





By C. A. LEE 
Mechanical Engineer 
United States Steel Corp. 





THIS ARTICLE explains a_ sim- 
plified means for calculating ex- 
pansion stress in piping for steam 
or hot fluids. The method is based 
upon the “elastic center,” and has 
the same limitations as are found 
in the Spielvogel solution. 

In other words, the method 
would have little application to 
the large modern central station 
with high superheat, multiple 
fixed points, and close-coupling. 
For such cases, a matrix-type 
computer solution is_ indicated. 
The method does apply however, 
to many cases which seemed dif- 
ficult 15 years ago. 


Why Is Method Needed? 


There are many mechanical 
engineers who have never heard 
of matrix-type solutions; who will 
be surprised to learn of the lim- 
ited value of handbook and data- 
book solutions; and who, to tell 
the truth, handle problems which 
do not require a solution which is 
exact under 1961 standards. This 
article is addressed to them. 
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The “elastic center” method is 
an extension of the two theorems 
of area-moments. Texts on ad- 
vanced strength of materials pre- 
sent these theorems, and it is as- 
sumed that a partial outline will 
suffice here. 

In accordance with the first 
theorem, if there is no change in 
slope at the anchor points, the net 
area of the M/E/ diagram is zero. 
Or if J be constant, then the net 
area of the moment diagram is 
zero. The total area is of course 
made up of components which 
change sign in crossing the neutral 
axis. 

This, the first theorem, is the 
basis of the “grapho-analytic” 
solution given in Sabin Crocker’s 


Piping Handbook. 


Second Theorem 


In accordance with the second 
theorem, if there is no deflection 
at the anchor points, the static 
moment of the M/EI diagram is 
zero. 


It is convenient in our case to 





“tin. Sched. 40 pipe 


{all dimensions = in.) 


1 THREE-ANCHOR point problem illustrated here, which has not a single 


neutral axis, is excluded from solution method offered in text 


a3 
== 204 lee ae 134 x a 


4 in. Sched. 160 pipe 


(dimensions 


= in.) 


2 SIMPLE STRUCTURE, considered as having single neutral axis, lends itself 
to simplified pipe stress solution explained in text 


free one end, figuratively speak- 
ing, and to determine the combi- 
nation of thrust and moment re- 
quired to correct the expansion. 
The reversal is treated as a deflec- 
tion. In this case the static moment 
of the M/EI diagram is numeri- 
cally equal to the deflection. 

The problem is simplified if we 
base our calculations on the elastic 
center. We mention without proof 
that if the XY and Y components 
of the thrust are considered as 
applied at that point, those forces 
multiplied by the XY and Y coordi- 
nates of the ends yield the numeri- 
cal value of fixed-end moments. 

A misapplication of the second 
theorem was the basis for the 
once-popular “Mitchell Method,” 
which can be dangerously inac- 
curate but which still appears in 
at least one current databook. 

Pioneer work on the grapho- 


analytic method was done by Paul 
Todd at the Detroit Edison Co.. 
and quite a lot of important work 
was handled successfully using 
that method. 

Times have changed and 
brought a need for increased ac- 
curacy. The weakness in the 
original method is that no atten- 
tion is paid to the second area 
theorem. The hazard 
using the Mitchell Method lies in 


the fact that it is based in an un- 


moment 


tenable neutral axis location. 


How New Means Is Limited 


The only limitation on the pro- 


posed semi-graphical method (and 
on the Spielvogel Method) is that 
the part of the structure analyzed 
should have a single neutral axis. 
For instance, the three-anchor 
point problem represented by Fig. 


Heating, 


1 is not covered by our solution. 
The analysis indicated by Fig. 2. 
however, is easily handled. The 
same answer is obtained in the 
latter instance, using the semi- 
graphical method as is obtained 
by the Spielvogel method. The 
new approach is perhaps best jus- 
tified on the basis that “one pic- 
ture is better than a_ thousand 


words.” 


Virtual Lengths 


Here we should digress briefly 
to discuss “virtual lengths.” In 
Fig. 3(1), the area of the moment 
diagram is intensified at the A 
end of the arc, and the result is 
shown in Fig. 3(2). The moment 
at any point is Pr sin@ and is dis- 
tributed over arc rd@. If Ay is the 
area of the area-moment diagram, 
then 
dAy = Pr sin 6 X rdé 

Pr sin 6d6 
dAy = Pr 
90° 

0° sinéd@ = Pr 

In other words: P times the 
area of the square r X r. 

This 


“square 


justifies the use of a 
How- 


ever, there is more to it than just 


corner’ solution. 
that. There is extra flexibility in 
a standard ell or curve. On the 
other hand, there is also an inten- 
sification of stress. Thus, there is 
on the one hand a slightly reduced 
thrust for the same expansion; 
and on the other hand an elbow 
at a point of high moment should 
be checked for stress. The method 
to accomplish this has been dis- 
cussed at length in books sure to 
be in the piping engineer’s library. 

In the case shown in Fig. 2, 
elbows are a small part of the 
problem and may be neglected. 
Now let us analyze this structure. 

The “elastic 
center of gravity (cg) of a ficti- 


center” is the 


tious area of the same shape as 
the given structure, made up of 
components whose width equals 


1/EI. In this case, ] (and FE) are 


*The problem in Fig. 1 may be easily 
solved by the Slope Deflection equation 


Man/2EK (204 + 62 — 3n) 
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constant and the elastic center is 
located at the center of gravity of 
the structure. 

The location of cg is a “shape 
factor” determined by conven- 
tional methods. Other shape fac- 
tors are /,, the moment of inertia 
about the X-axis; and /,, the mo- 





ment of inertia about the Y-axis. 

The final shape factor is the 
product of intertia /,,, about the 
two axes. The inertia shape factors 
are figured about any conventiant 
axis and transferred to the center 


of gravity. 


























Example Shows Method 


The following example will serve 
to explain the use of this method 


in the single-neutral-axis problem. 








Shape factors for Fig. 2 are calcu- 
lated using the conventional 
method. 

Fig. 4(1) is a construction of 
the problem shown in Fig. 2, based 
on Mohr’s Circle of Inertia for lo- 








cating the neutral axis. (It very - M = Pr sin@/ rd® 
definitely is not in agreement with 
that assumed in the Mitchell dA,,= Pr2 sin dé 
Method. ) 
The pipe structure is drawn ex- 
actly to scale; say 1 in. = 50 in., 
and a horizontal line is drawn 
through the cg. On the horizontal 
line, the difference between /, and 





I, is laid off, half on either side of ar 
the cg as shown. A_ reasonably 
large scale is used, and to the same 


scale, vertical lines are erected 








equal to /,,. x,y may be positive or d{r ( 1-cos =D) =rsinQ@dG—smy | r (I-cos 9) 
-gative. -gative, as in this 
negative. If negative, as in thi Shadedieves: dA = 6 sin@) sin@d@) 


case, /,, extends downward at the 
right, and upward at the left. =r2sin26d6 
On either side of the cg two ‘ , 
sides of a triangle have ar been multiply by P/sin ® 
constructed. The third side is a to yield Pr2 sinO@d@= dAm 
radius (of Mohr’s Circle) for an 
are which is bisected to get points or dAm= P (width) (height)/ sin® 
on the neutral axis. The neutral Pr2 sin@d® 
axis crosses the pipe line at points 


Equivalent height is constant at r 
of zero moment. Thrust along the q g : 


aap justifying the square-corner solution 
neutral axis is the same at all + 


points, and moment at any point is 
in direct proportion to the dis- 





3 VIRTUAL LENGTH notion is illustrated by two drawings above. The area 
F of the moment diagram is intensified at the A end of the arc in (1), with the 
tance. For instance, moment at result shown in (2). Moment at any point of the structure equals P times the 
a point equals (inclined) forces radius times the sin of the arc 6, distributed over the arc rdé@. “Shaded area” 
along the ,neutral axis times the refers to lower vertical extension from arc rdé@ 
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4 MOMENT DISTRIBUTION for structure of Fig. 2 is developed graphically 
as shown here, with 1) neutral axis construction, 2) horizontal element moments, 
3) vertical element moments, and 4) complete moment diagram 


(inclined) distance to the neutral 
axis. 

It becomes obvious that moment 
is also exactly equal to horizontal 
component of the thrust times the 
vertical distance to the point. This 
is the basis for the simplification. 

Since the structure was drawn 
50 in., the 
moment diagram is drawn to the 
50 in.-lb. A thrust 
along the neutral axis such that 


to the scale 1 in. 
scale 1 in. 
the horizontal component will be 


| lb can be assumed. 
So far as horizontal elements 


are concerned, space bounded by 
the neutral axis comprises the 
moment diagram, as shown by the 
shaded area of Fig. 4(2). For the 
vertical elements, the moment dia- 
gram is drawn with a 45 degree 


4(3). 


The complete moment diagram, 


triangle as shown in Fig. 
combining the horizontal and 


vertical components, appears as 
Fig. 4(4). This is an exact picture 
of moment distribution, and the 


problem is only to find the scale 


factor which corresponds to actual 
thrust. 


Heating, 


The moment diagram consists 
of trapezoids and 45 degree right 
triangles. Areas of the trapezoids 
are figured, and their cg’s located 
along the pipe. The vertical dis- 
tance from the trapezoid cg to the 
neutral axis times the area of the 
moment diagram equals the area 
moment. 

The triangles can be considered 
collectively. The side of each is 
cubed, and the sum of the cubes 
divided by three. The result is 
added to the moment for the trap- 
areas. All 


moment-areas are positive. 


ezoidal moments of 

For a structure in which the 
neutral axis crosses a_ horizontal 
element, the moment of moment- 
area equals one-third the base 
times the square of the height. 

Let X be the horizontal com- 
ponent of the actual thrust. 

If M, is the total summation of 
area-moments, and /\, the hori- 
zontal component of the expan- 
sion. then 

M.X A.El 
Inserting the proper values. 
233,500X E1(0.588 in.) 

X = (3.61) (10°) (0.588 in.) 
233,500 
910 Ib 


Summary 


This is a_ theoretically exact 
method for drawing the moment 
diagram for a fairly complicated 
single-plane problem. The applica- 
tion is simpler than the theoretical 
principles might suggest. The 
method is recommended especially 
for non-symmetrical problems. 
When the structure is symmetrical, 
published charts based upon the 
older grapho-analytic method are 
adequate. 

Extension of this method to the 
multiplane problem is not difficult 
for simple cases. However, in 
such problems the neutral axis is 
located in space, moment arms be- 
come a problem in_ projective 
geometry, and a more sophisti- 
cated method of analysis may be 
desirable. For examples of the type 
shown in Fig. 2 the semi-graphical 
method is very worthwhile. + 
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Portable Air Conditioner 
Cools Missile “Brains During Countdown 


By LESTER S. RIES 


Consulting Engineer 


WHEN the countdown is completed 
on an Atlas missile, and the “fire” 
button pushed, things start to 
happen if the electronic brains of 
the missile are operational. 

To direct this huge bulk on the 
start of its journey into space, in- 
strumentation pods containing the 
sensing and control devices are 
mounted 180 degrees apart on the 


outside lower portion of the 


> 


missile body. 


* 


Pods Must Be Cooled 


ee 


CA) A A 


The pod interiors, with their 
sensitive cargoes, must be kept 
relatively cool to prevent ruinous 
accumulation of heat during the 
countdown | stage. The Fred F. 
Antelline organization had_ the 
assignment of conditioning the 
brain pods to insure proper func- 
tioning from the time the scien- 
tists and technicians have com- 
pleted their work until the missile 


is launched. 


Heating. Piping & Air Conditioning. July 1961 




















Flexible ducts 








Trench 


Pod 
ra 


Atlas missile 











12 in. OD conduit 





Portable air conditioning unit 





Each of the two pods for a mis- 
sile are 12 ft long, 3 ft wide, and 
about 15 in. deep. Successful func- 
tioning of the control devices on 
the launch pad demands dust free 
air delivered to the pods at 40 F 
and 45 percent relative humidity. 


Build Special A-C Unit 


A portable self contained air 
conditioning unit furnishes this 
service. Constructed of 16 gage 
steel, the unit measures 12 ft by 8 
ft by 8 ft. The air cooling compart- 
ment is designed with a glass fiber- 
insulated double wall to withstand 
36 in. WG pressure. 


Single Housing Does Job 


A 75 ton reciprocating compres- 
sor, air cooled condenser coils, 
evaporator coils, supply fan and 
filter, electric strip heaters and 
dual conditioning equipment are 
all housed in the single casing. 

An additional filter is located 
close to the air delivery point at 
the missile. The dual conditioning 
design with alternate defrosting 
was required to forestall a coil 
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icing condition in order to insure 
continuous delivery of uniformly 


conditioned air to the pods. 


How It Works 


The 25 hp, 24 in. diameter sup- 
ply fan pulls 2400 cfm of air via 
2 in. pre-filters through a 12 row 
DX precooling coil which lowers 
the air temperature from 95 F 
ambient temperature to 55 F. 

Beyond the precooling coils, air 
is passed over a constantly ener- 
gized electric strip heater to raise 
the temperature to about 65 F. 
Should the temperature of the air 
leaving the supply blower drop 
below 65 F, the precooling coil 
and strip heater are shut down 
temporarily until the 65 F tem- 
perature is re-established. 


Alternate Flow Paths 


The air then passes through 
either one of the dual conditioning 
units. Each conditioner contains 
a 12 row DX cooling coil followed 
by an electric strip re-heater. Leav- 
ing air temperature from the cool- 
ing coil is 20 F. The temperature 
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is raised to 35 F as it passes over 
the heater. 

A complete operating cycle for 
the whole unit takes 40 minutes. 
An operating damper deflects the 
supply fan discharge to one of the 
two main cooling coils for exactly 
20 minutes, then reverses the cycle. 


Defrost Cycle 


During the period when each 
half of the unit is idle, its strip 
heater is on full for six to seven 
minutes to defrost the coil. Dur- 
ing the final three minutes of the 
idle cycle, the cooling coil is again 
brought on the line for pre-cool- 
ing, so that it is fully cooled when 
the switch-over occurs. The cycles 
are always exactly 20 minutes out 
of phase with each other, so that 
the recirculation fan can operate 


continuously. 


Condenser Forms Roof 


A 75 hp motor drives the Re- 
frigerant 22 which 


operates with a 0 F suction tem- 


compressor 


perature serving the two condi- 
tioning coils and a back pressure 





MISSILE COUNTDOWN arrangement, diagrammed at 
left, includes portable cooling unit located about 200 ft 
from launch pad, 12 in. duct conveys cooling air to flexible 
connectors, thence to missile “brain” pods. At right — 
this is compact unit which helps complex control devices 
function properly. Air cooled condenser, with fans above, 
forms roof of unit. Start of 12 in. duct, reciprocating com- 


pressor are also visible 





regulator that is set to hold the 35 sile. A high pressure (36 in. WG) Air is delivered to the pods at 40 
F suction temperature on the pre- double wall duct, of 12 in. outside F, 45 percent RH, and with dust 
cooling coil. The unit’s condenser diameter, carries the air to the base particles 5 microns and larger in 
serves as a roof for the housing, of the missile via a 12 in. deep size removed. 

on which are mounted two vertical high efficiency filter. 

updraft condenser fans. Both inner and outer shells of ie Rite Commections 
the transfer duct are constructed 

of 18 gage galvanized steel, and Conditioned air is supplied to 


) 


Move Unit to Site aye 
the two are separated by a 2 in. the pods continuously during count- 


The entire air conditioning unit glass fiber insulating layer. down. As the missile is launched, 
is located on the launching site Flexible connectors lead from cooling connections are broken 
about 150 to 200 ft from the mis- the duct to the base of each pod. automatically. 3 
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2400 cfm 

















~~ Be he 


* ~ 
DX refrig. 20 F Electric strip heater 
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CYCLICAL OPERATION, to insure continuous supply of coaditioned air to pods, is accomplished as shown above. Unit 
would operate like this for 20 minutes, during which one coil would be defrosted, then dampers would reverse and de- 


frosted coil would assume cooling load 
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It's easy to be confused by the ‘alphabet 
agencies’ phenomenon which has swept 
Washington in the last 25 years. Most of us 
have a rather vague notion of the extent to 
which the federal government has entered 
the field of construction, including the de- 
sign, installation, and financing of heating, 
piping, and air conditioning systems. 

But who are all these agencies? How do 
they operate? Where are they? And how 
do they affect the business of engineers in- 
volved in federally constructed or financed 
projects? 

In the following pages, a well-known HP- 
AC author outlines the types, functions, and 
regulations of the government bodies the 
engineer may encounter when he ‘goes to 
Washington." 
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ReGarDLess of Presidents, administrations, or the 
political complexion of the Congress, federal con- 
struction (direct or through grants, loans, mortgage 
insurance, etc.) steadily increases. 

If it declines in one direction it grows in another, 
so that the net result is always upwards. Consequent- 
ly, this activity forms an ever increasing percentage 
of the total construction job on a national scale. 

It is therefore of increasing importance for con- 
tractors, consulting engineers, and manufacturers to 
know how things are being done in Washington, and 
how best to capitalize on the growth and finally 
to know where to go in the vast bureaucracy of gov- 
ernment to achieve the best results in the least time. 


Legislation May Increase Spending 


There has been introduced in the U.S. Senate a 
bill ($.1478) which if passed will greatly increase 
the amount of direct and indirect federal aid for 
housing of one kind or another, both privately and 
publicly constructed and owned. 

The principal factor in this program is the Urban 
Renewal Administration, a constituent of the Hous- 
ing and Home Finance Agency — the head of which 
it is now proposed to raise to cabinet rank. 

But URA does not itself erect any buildings. All 
construction is handled by private investors under 
Federal Housing Administration (FHA) regulations, 
or by other government agencies such as the Public 
Housing Administration. The URA does assist in the 
financing of the purchase and clearing of the land, 
and makes up most of the deficit in acquiring, clear- 
ing, and re-sale of the land to the actual bidder. 

It is also proposed in this bill to increase the Fed- 
eral investment in mortgages on housing projects 
through the Federal National Mortgage Association, 
familiarly known as Fannie Mae. 

In a separate bill (S.1425) it is proposed to great- 
ly increase loans for college housing, as adminis- 
tered by the Community Facil‘ties Administration. 

Together, the two bills seek an increase of $4.54 
billion for housing. of which $1.485 billion would be 
used in the next four fiscal years. 

Then there is the much publicized large scale pub- 
lic school construction program. How this will be 
handled has not yet been decided, but it is obvious 
that it will have considerable impact on the heating 
and air conditioning industry. 

Finally, congressional approval has also been asked 
for increasing the maximum amount of insurance of 
housing mortgages and for liberalizing the present 
terms of the insurance program handled by the FHA. 


Prospect: Big Increases 


Thus the prospect is strong for a large step-up in 
housing and school construction during the life of the 
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present administration. Since government programs 
are seldom reduced once they are started, the indus- 
try can look forward to a greater and greater gov- 
ernment hand in this type of construction. 

On the other hand, it appears quite certain that 
there will be a reduction in the building of army. 
air force, and navy bases both at home and abroad, 
excluding an unfavorable change in the world pic- 


ture, and that fewer veterans hospitals will be built. 


How Government Is Involved 


There are three main divisions of federally con 
nected work as far as heating and air conditioning 
are concerned. These are shown in the box on page 


119, 


Where Are These Agencies? 


Except for the Atomic Energy Commission, the 
headquarters of these agencies are in the Washing- 
ton area, but in spite of the massive construction of 
recent years it is still true that most are not confined 
to one building. The result is that technical or engi 
neering sections usually are not at the address shown 
in the telephone book. Unless one knows the location 
of the man in charge of each branch, a great loss of 
time can be suffered. 

Generally, the head offices in Washington exercise 
only a supervisory control over construction, acting 
mainly as consultants to their own regional or divi- 
sion offices. A notable exception is the Veterans Ad- 
ministration, which handles all design and contract 
awards from its own construction department in the 
capitol unless overloaded with work in which case 
the design is given out to private architects and en- 
gineers. Such private professionals are known in 
government circles as “A-E,” and we will use that 
term hereafter for the sake of brevity. 


How Control Is Exercised 


“Supervisory control” can be quite stringent. In 
the design stage it usually takes the form of a 
“guide” specification, the use of which may be man- 
datory (as in the case of the Army Engineer Corps), 
or only advisory. In the latter instance, the specifi- 
cation will only show what the agency desires, but 
will be written so that the consulting engineer can 
lift out sections bodily and incorporate them in his 
own specifications. This assures proper specifications 
with no question of approval. 

Federal specifications do not use manufacturers’ 
names. Instead, they define construction and _per- 
formance in considerable detail. Compliance with the 
details will assure approval. Inattention to the de- 
tails, from either carelessness or other reason, only 
leads to disapproval, which in turn is likely to mean 
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that the contractor or manufacturer is compelled to 
supply more expensive equipment than anticipated 
at the bidding stage. 

This practice of excluding manufacturers’ names, 
however, is not wholly uniform through the govern- 
ment agencies. For example, the Bureau of Yards 
and Docks says: 


“The practice of specifying items by naming 
an acceptable commercial product, followed by 
the words ‘or equal,’ will be permitted under the 
following conditions: 1) there are no govern- 
ment-type specifications for the item, 2) the 
item must be a minor part of the construction 
project, and 3) the item cannot be adequately 
described because of its technically involved 
construction. In each instance a minimum of 
three manufacturers shall be included as part of 
the required description, followed by the words 
‘or equal’ to assure that the bidding will not be 
restricted to the particular named manufacturers 
or suppliers.” 


The Public Housing Administration has this to say: 
“The use of trade names and ‘or equal 
clauses, except for occasional items of equip- 
ment, should be avoided. Such practice is un- 
desirable because a) it indicates a preference 
for the item named, thereby restricting compe- 
tition, and b) it opens the way to time-consum- 
ing arguments about what is ‘equal.’ It is much 
better practice to describe the nature and char- 
acteristics of an item and set up a firm basis for 
competition by establishing the detailed perform- 
ance it must be capable of producing, or by 
reference to standard published specifications 
such as those hereinbefore mentioned.” 


What About Patents, Unique Items? 


Can a patented item, or one produced by only one 
manufacturer, whether patented or not, be specified ? 
One agency has published a ruling on this, which 
can be assumed to have proper governmental sanc- 
tion. It states that such items may be specified if 
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the contractor has the option of using a competitive 
item if that is to his advantage, or if the patented 
item is bid separately and the contract awarded on 
whichever item is lowest in price, or “unless it can be 
demonstrated beyond doubt that for certain necessary 
uses one material or device only will properly serve 
the purpose, in which case prior agency approval 
must be obtained.” 

It is the general rule that heating and air condi- 
tioning is included as part of the general contract, 
and only one price is bid for a job. However, in 
some states where there are state laws requiring sep- 
arate bids, this general rule is not adhered to, ex- 
cept that when a job is on federal government prop- 
erty, as an army base, it is considered that state 
laws do not apply. 

Now let us consider each of the various agencies 
listed in the box as involved in the federally oriented 
construction programs. The address of each agency 


is included. 


General Services Administration 


General Services Building, F St. between 18th 
and 19th Sts., N.W. 
Mr. Robert R. Jones, 


Electrical Branch. 
This agency takes care of a great variety of federal 


Chief of Mechanical and 


buildings, including post offices, federal office build- 


ings, Treasury Department buildings, customs houses, 
and others. 

Most jobs are handled by A-E, but heating and air 
conditioning specifications are controlled by the 
agency's standard specifications, supplemented by 
guide specifications which tell the engineer how to 
set up his own specifications. Some latitude is al- 
lowed, as for example in the type of air conditioning 
system recommended by the consulting engineer as 
most suitable for the project. The central GSA office 
reviews all plans and specifications for the larger 
projects, and the smaller ones are left in the hands 
of the 10 regional offices of this agency. 

The need for air conditioning, as seen by this 
agency, is indicated by a map of the United States 
which shows curves of equal design effective temper- 
atures from 80 to 84 F. This is an arbitrarily con- 
structed index combining design dry bulb tempera- 
ture and design wet bulb temperature. 

Generally, all buildings are air conditioned where 
the design effective temperature is 80 F or higher. 
Where it is less than this value, buildings are not 
normally air conditioned unless they are of the block 
type or have special operating requirements that 
necessitate cooling. 

Occasionally, essential spaces in a building are air 
conditioned initially and the system expanded later 
to the remainder. The agency hopes that eventually 
all buildings will be air conditioned — and of course 
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that money will be available to do that. 

Another office of the GSA, the Federal Supply 
Service, takes care of the purchase of operating and 
maintenance items, often in large quantities and 
often including items for other agencies. It is in- 
tended that this office will ultimately take care of 
all such purchases for all federal agencies. 


Veterans Administration 


Munitions Building. Constitution Ave. at 21st St., 
N.W. 

N. C. Hepburn, Chief, Design Service Section, 
Vechanical Division. 

As noted, this agency designs, builds, and operates 
hospitals for war veterans. The Mechanical Division 
has developed complete specifications for all items of 
heating and air conditioning. These embody some 
details of construction which deviate from the usual 
commercial practice. Such deviations have been de- 
veloped from experience in connection with certain 
requirements, as for instance housing for mental 
patients. It therefore behooves the contractor to pay 
particular attention to these specifications, since an 
attempt to obtain approval of changes may well be 
merely time wasting. 

The Mechanical Division designs the heating and 
air conditioning systems, or in some cases this is 
done by the A-E, in which event the plans and spec- 
ifications are then reviewed and approved by the 


Mechanical Division in Washington. 


Routing, Standard Practices 


Submittals for approval of equipment for projects 
designed by the Mechanical Division are routed from 
the heating contractor through the general contractor 
and to the Construction Service Section in Washing- 
ton, and are then turned over to the Mechanical Divi- 
sion for comment. Replies are routed in reverse. For 
projects not designed by this division, the A-E is 
responsible for approvals. 

Since steam is needed at several points in hospi- 
tals; for sterilizers, kitchens, etc., it is usually used 
for heating as well, with convectors, vacuum pumps, 
and zone temperature control. 

Special areas, such as operating rooms, are always 
air conditioned, but wards, private rooms, nurses’ 
quarters, and so forth are only air conditioned where 
it is considered that the climate requires it. 


Army Engineer Corps 


Chief of Engineers for Military Construction, 
Building T7, Gravelly Point, Va. 

Mr. B. H. Steinecke, Chief of Utilities Branch, 
Engineering Division. 

The operation of this branch is most clearly ex- 
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How Government Is Involved 
In Construction 


Direct construction by government agen- 
cies, such as 

1) The General Services Administration, 
which may be said to construct about all federal 
buildings not otherwise provided for. 

2) The Veterans Administration, which builds 
veterans hospitals. 

3) The Army Engineer Corps, which takes 
care of all structures on army and air force bases 
at home and abroad. 

1) The Bureau of Yards and Docks of the 
Navy Department, which builds all land installa- 
tions for the navy. 

5) The Atomic Energy Commission. 
Construction by means of grants or loans 
to state and city agencies, such as 

1) The Housing and Home Finance Agency, 
which operates through two sub-divisions: The 
Public Housing Administration (participates in 
the financing of low rent housing through local 
city, county, or regional housing authorities), 
and The Community Facilities Administration 
(handles grants for the construction of certain 
public schools and makes loans for college hous- 
ing. ) 

2) The Department of Health, Education and 
Welfare, which, by grants to state agencies as- 
sists in the construction of hospitals and allied 
facilities. 

3) Promotion of housing construction through 
the federal insurance of bank loans to private 
builders, this category being composed entirely 
of the well known FHA. 

Ship construction by the Bureau of Ships, 
Navy Department, and Maritime Commis- 
sion. 

This category is not included in this survey 
because it is outside the activities of the great 
majority of consulting engineers, contractors, 
and manufacturers, involving as it does methods 
of design, construction and installation not com- 
monly used on land. 











plained in an official document entitled “Statement 
of Functions,” which reads in part as follows: 

“1) Prepares manuals, guides and standard spec- 
ifications, typical and standard drawings and other 
memoranda to control the design criteria relating to 
. . . heating and power plants, air conditioning sys- 
tems, steam distribution systems, mechanical sys- 
tems for buildings .. . 

“2) Reviews plans and specifications prepared by 
the Corps of Engineers field agencies, Theater and 
Army Commanders and Technical Services, for se- 





lected projects, and by A-Es, for technical sufficiency 
and compliance with construction policies.” 

This branch does not lay out jobs. That function is 
left to the A-Es who are selected by the District of- 
fices subject to approval by the Division offices. In- 
cluded are all types of buildings to be found on army 
and air force bases, from hangars to hospitals. 

The use of the guide and standard specifications 
and drawings prepared by the Utilities Branch is 
mandatory on the A-E. Approval of the A-E plans 
and specifications is handled by the District Engi- 
neer, who also awards the contracts. The Utilities 
Branch only enters the picture if requested by the 
Division Engineer office; generally when a particu- 


lar design is of an extremely difficult nature. 


Normal Design Practices 

For the type of buildings constructed on army and 
air force bases, finned pipe in cabinets with dampers 
is commonly used with forced hot water circulation. 


When unit heaters and similar equipment is used. 
steam is the usual medium, especially if outside air 
for ventilation enters the unit. 

Air conditioning is permitted only in specified 
areas shown in an army regulation (AR 420-54) 
dated March 4, 1959. 

High temperature hot water at 300 to 400 F is 
widely used for central plants and distribution, and 
is usually converted to 200 F water in each build- 
ing, but is sometimes used direct for large space 
heaters. For central plants requiring something less 
than 1000 boiler hp, steam is generally used, either 
high pressure (100 psi and up) or low pressure (15 


psi ). 


Bureau of Yards and Docks 


Navy Department, Memorial Drive, Arlington, Ya. 
Vr. A. L. Graul, Head, Mechanical Specifications 
Section. 


This bureau is responsible for the construction of 
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all shore installations for the navy. The majority of 
jobs are designed by A-E in the area where the work 
may be located, based on their qualifications and ex- 
perience. However, the Specifications Branch has pre- 
pared standard specifications which are utilized by 
the A-E as far as applicable. These specifications are 
of two kinds: 

a) The TS series, which are written so that they 
can be copied into the job specifications. 

b) The Y series, used as reference without being 
written into the job specifications. 

Numerous MIL and federal specifications as well 
as commercial codes and standards are also included 
by reference. 

The District Public Works Office receives bids 
and awards contracts and likewise makes all approv- 
als. 

Steam is generally used as the heating medium, 
but there is an increasing use of high temperature 
hot water for central plants and distribution. Air 
conditioning is not generally included and is used 
only where there is some urgent need for it. 


Atomic Energy Commission 


Germantown, Md. 

Vr. K. A. Simmons, Mechanical Engineer, Con- 
struction and Supply Division. 

A guide manual has been prepared establishing 
criteria for heating and air conditioning systems, 


but this consists largely of reference to various fed- 
eral specifications and commercial practices, codes, 
and standards. The design of each project is general- 
ly left to the A-E retained by the project managers 
in the field offices. Process air conditioning, mainly 
having to do with the removal of heat and humidity. 
is much more of a factor than comfort air condition- 
ing, which forms but a very small part of the total 


work approved by the AEC. 


Housing and Home Finance Agency 


As noted earlier this is one of the devices by which 
the government effects construction through grants 
or loans to state and city agencies. The Housing and 
Home Finance Agency operates through two sub- 
divisions, the Public Housing Administration and 
the Community Facilities Administration. These will 
be considered separately. 


Public Housing Administration 


Longfellow Building. 1741 Rhode Island Ave., 
N.W. 

Mr. Nathan Levy, Technical Branch 

This agency may lend financial and technical as- 
sistance to local housing authorities established by 
state legislation, to develop low rent housing for 
families of low income. The projects are initiated, 
planned, constructed, owned, and operated by the 
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local authorities. PHA lends the money for construc- 
tion, which is later repaid out of the public sale of 
housing bonds. PHA guarantees these bonds by pay- 
ing to the local authority the difference between the 
annual cost of amortizing the capital indebtedness 
and the amounts available out of operating income 
to meet such costs. 

Design for these projects is handled by the A-E 
retained by the local authority, within limits estab- 
lished by the PHA. For this purpose, a guide speci- 
fication (Division 27, November 1960) has been 
prepared for heating. None of the projects have been 
air conditioned as yet. 

The guide is advisory, not mandatory, but to quote 
from the preface “it is felt that its use is highly de- 
sirable because PHA experience, as well as that of 
competent professional and commercial organiza- 
tions, is reflected in it.” 

This guide is quite detailed, covering some 67 
pages, but its length is due in part to the inclusion 
of boiler plants, underground distribution, and steam 
and hot water heating, as well as in many cases sev- 
eral different methods to obtain the same end, such 
as in heating system controls. 


Bidding, System Selection 


Construction bids are received and opened by the 
local authority, which awards the contracts subject 
to approval of the regional office in whose territory 
the job is located. The entire procedure takes place 
at the local level, and only in the case of some diffi- 
culty is a job referred to Washington headquarters. 

Selection of steam or hot water as the heating me- 
dium is left to the A-E, and there is no agency policy 
in this respect. Regional offices, however, often in- 
fluence the choice. 

High rise buildings are apt to be steam heated, 
and in some regions steam is preferred for all jobs, 
while in others the preference is for hot water. Simi- 
larly the type of heating system control varies ac- 
cording to the size of the job and the local practice, 
plus the assumed experience of the A-E. 

The guide specification used by PHA contains one 
requirement which has sometimes been overlooked, 
much to the sorrow of those concerned. No heating 
effect factor is allowed in figuring the capacity of 
convectors or baseboard radiation. Some manufac- 
turer’s catalogs list this effect at a value as much as 
15 percent. 


Community Facilities Administration 


1230 16th St., N.W. 

CFA assists in the financing of college housing 
projects and in the construction of certain public 
schools which are attended by children of federally- 
connected families. However, the design of heating 
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and air conditioning systems for such jobs is left up 
to local A-E, and there is no guide specification. Ap- 
proval of plans is handled by regional offices of this 


agency. 


Federal Housing Administration 


Architectural Standards Division 

Lafayette Building, 811 Vermont Ave., N.W. 

Mr. Charles B. Droba, Mechanical Engineer 

Contrary to a commonly held idea, this agency 
does not grant or loan any money, but only insures 
approved bank mortgages for the construction of 
private dwellings, either single or multi-family. 

There is a guide specification, called Minimum 
Property Standards No. 300, which is designed to 
protect the FHA against involvement in mortgage in- 
suring on buildings of inferior or defective construc- 
tion. For this purpose, the guide sets forth minimum 
standards rather than the complete details of con- 
struction. It includes the same restriction on the use 
of heating effect factor mentioned above. 

All jobs are designed by the A-E and approved in 
one of the 75 offices in the 50 states and Puerto Rico. 


Dept. of Health, Education, & Welfare 


Public Health Service 

Division of Hospital and Medical Facilities 

Tempo R_ Building, Jefferson Drive at 4th St.. 
S. W. 

Mr. Richard P. Gaulin, Supervisory Mechanical 
Engineer 

Grants of federal funds to state agencies are made 
by this unit for the construction of general hospitals 
and related health facilities, mostly in rural areas 
which lack such facilities and are unable to obtain 
them without government aid. 

The program is quite extensive, representing the 
construction of 600 to 650 projects per yr, and as 
the rural need becomes increasingly satisfied, more 
hospitals may be built in urban areas. 

Design is handled by private A-E subject to con- 
formance to the individual state laws and to Public 
Health Service Regulations (part 53, revised Decem- 
ber 29, 1959) which briefly outlines the rather com- 
plicated requirements of hospital service. 

The program is administered at the local level by 
the state agencies and the eight regional offices of 
the Public Health Service. 

A majority of new buildings are being air condi- 
tioned, using standard types of systems with a trend 
toward high velocity induction units. To reduce the 
possibility of the spread of airborne contamination 
and to provide required conditions for specific areas, 
systems are usually designed to limit the air move- 
ment between rooms or departments. This practice 
often involves pressurizing the corridors. + 





How to diagnose and treat a comfort-robbing malady 
common to department stores and similar structures, 
when hot and cold spots, drafts, and "inadequate" 
cooling and heating indicate that the disease is 


By JOSEPH H. JERRELL 

Design Engineer 

Leo S. Weil & Walter B. Moses, Inc. 
Consulting Engineers 


Negative Pressure 


In An Air Conditioned Building 


DEPARTMENT STORES are particu- 
larly susceptible to a disease which 
strikes air conditioning systems 
called “Negative Building Pres- 
sure.” The malady is fairly easy to 
cure, and its symptoms should be 
fairly obvious, but it is surprising 
how often it occurs and even more 
surprising how frequently the 
real trouble is incorrectly diag- 


nosed. 


Access Areas Suffer First 


The first symptom usually ap- 
pears at the store entrances. What 
was once a satisfactory entrance 
heating arrangement no longer 
seems adequate on a winter day. 
Yet, the same quantity of air is 
being delivered to the entrance at 
the same temperature. 

What has happened is that so 
much air is being exhausted from 
the building that the air pressure 
inside is lower than outside, and 
outdoor air enters through the 
this partial 


doors to balance 


vacuum. 


Treatment Is Obvious 


Any air conditioning engineer 
knows that, in order to combat in- 


filtration, it is necessary to intro- 
duce a certain amount of outside 
air into the air conditioning sys- 
tem. Some people believe that the 
sole purpose of this outside air 
(frequently but improperly called 
“fresh”) is to sweeten the atmos- 
phere in the store to reduce 
odors, bacteria count, and stale- 
ness. 

However, an equally important 
reason for outside air intake is to 
reduce the infiltration of air di- 
rectly into the building. Outside 
air introduced through the air 
conditioning system is first treated 
(heated and humidified in winter; 
cooled and dehumidified in sum- 
mer) so that the air actually en- 
ters the occupied areas at the same 
temperature and humidity as does 
the rest of the air supply. 


Contrast of Direct Intake 


with infil- 


trated air, which creates the dis- 


This is in contrast 
comforts of cold drafts in winter 
and hot spots and moisture con- 
densation in summer. In either 
case, the load on the year ‘round 
air conditioning system is about 
the same, since most of the outside 


air must eventually enter the air 
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handling equipment. With infiltra- 
tion, however, the outside air is 
after it has 


conditioned only 


created objectionable conditions 


in the store.? 


Problem Is Excess Exhaust 
The cause of excess infiltration 
and 
obviously too much air exhaust. A 
store will often 


its attendant annoyances is 


attempt to get 
something for nothing by exhaust- 
ing air from the conditioned 
spaces through service areas. Of 
course, such air is not actually 
free, as it must be replaced with 
air from the outside. 


Exhaust Grows Unchecked 


Fig. 1 illustrates the ultimate 
condition of a store with an air 


‘Introducing outside air via the air 
conditioning units can provide an 
added, intangible benefit to the store 
operator over and above the prevention 
of infiltration. In summer, air leaving 
through store entrances is conditioned 
and therefore pleasant. A cool breeze 
flowing from the store onto sun-baked 
window shoppers can be most enticing, 
and should attract a number of poten- 
tial impulse buyers. This is “outdoor 


advertising” at practically no extra cost. 
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1 TYPICAL DEPARTMENT STORE which initially had adequate air conditioning for principal areas. Raid on condi- 
tioned air supply for exhaust through fringe areas (gray) results in negative inside pressure, direct intake of outside air 


exhaust system which kept grow- 
ing. The equipment shown might 
be located anywhere in a multi- 
story building; because of open 
stairwells, elevators, etc.. the prob- 
lem remains basically the same. 

In this store, the air condition- 
ing equipment handles 35.000 cfm 
of recirculated air plus 15,000 cfm 
of air from the outside. for a total 
conditioning load of 50.000 cfm. 


Original Plan Was Sound 


For the time being, let us 
ignore the exhaust fans. As a re- 
sult of the fact that the air condi- 
tioning unit supplied 15,000 cfm 
in excess of what it drew back 
from the store, a positive build- 
ing pressure was maintained. The 
excess 15,000 cfm of air tended 
to flow from the store outward 


through the doors as well as 
through other relief areas such as 
elevator shafts. pipe shafts. and 
penthouse louvers. This gave the 
desired results of minimum infil- 
tration and maximum exfiltration. 


How Susceptibility Increased 


To see how the store exposed it- 
self to the negative pressure dis- 
ease. let us follow the develop- 
ments after the original system 
was installed. The consulting engi- 
neer who designed the system may 
have taken into consideration the 
rest room exhaust fan with a ca- 
pacity of 3000 cfm. The source of 
air for all other exhaust systems 
initially included was from the 
outside, and did not affect the de- 
sign air quantities. 


A proper conclusion was that 
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there would be an excess of 12.,- 
000 cfm for exfiltration to the 
outside. In the beginning, there- 
fore, the system worked well. 


The Raid Begins 


After the system was put into 
operation, it was decided to allow 
some of the cool air from the sales 
area to be drawn through the 
kitchen by the exhaust fans. This 
was not in accordance with the 
original plans, but conditions in 
the kitchen were improved so much 
that it was decided to take all of 
the 8000 cfm of exhausted air 
from the conditioned areas. 

The raid on the conditioned air 
supply then followed a typical pat- 
tern: a new beauty salon de- 
manded 4000 cfm for odor re- 
moval, the machine room 7000 





cfm for comfort cooling, show 


windows and miscellaneous ex- 
haust systems another 4000 cfm. 

By now the store was experi- 
encing a bad case of negative 
building pressure. The 11,000 cfm 
deficiency between the amount ex- 
hausted and the outside air being 
introduced not only caused infil- 
tration and its annoyances, but 
imposed an additional load of 
about 40 tons of air conditioning 
not contemplated in the original 
design. 

Thus, instead of “getting some- 
the store had 
manufactured many more _ prob- 
lems than it had solved. By the 


thing for nothing,” 


time the management took cogni- 
zance of the complaints, the oper- 
ating engineer found himself be- 
sieged with “solutions” from near- 
ly every quarter. 


Half Measures Won’t Work 


Since the first symptom to ap- 
pear is often cold spots and drafts 
near an entrance in winter, the 
immediate corrective step is fre- 
quently the installation of addi- 
tional entrance heating. For some 
reason, the original system which 
worked well no longer does the 
job, and so the fan is speeded up 
or coil capacity is increased. 

Next, supply air distribution is 
often changed or rebalanced in an 
effort to effect relief for the com- 
plaining areas. 

Another “solution” frequently 
attempted is to reduce the amount 
of outside air taken into the air 
conditioning unit, for store ventila- 
tion; with the thought being that 
by relieving the unit of outside air 
load, cooler supply air will be 
available in the critical areas. 

This last is surely no solution, 
and in fact, any of these desper- 
ate measures will result in disap- 
pointment unless the true cause 
of the trouble has been identified. 


Diagnosis Procedures 


An air conditioning consultant 


called into such a situation would 


very likely do the following: 

1) Determine the required ca- 
pacity of the air conditioning sys- 
tem 

2) Establish 


of air supplied to the building by 


what percentage 
the air conditioning units is out- 
side air, and 

3) Determine the total amount 
of air exhausted and whether the 
exhausted air comes from condi- 
tioned areas directly or indirectly. 

He would then make one or 
more of the following recommen- 
dations: 

1) Make necessary changes in 
the exhaust system. 

List the capacity of all exhaust 
which of 


these take air from conditioned 


fans, and determine 
spaces. Kitchens, mechanical equip- 
ment rooms, painting and carpen- 
try rooms, and other work areas, 
which were originally ventilated 
by means of outside air, must be 
studied for 
changes which have increased the 


possible system 
amount of air taken from condi- 


tioned spaces. 


May Change Capacities 


2) Revise the design of the air 
conditioning unit as required. 

An examination of the air con- 
ditioning system will reveal the 
fan, coil, and refrigeration capa- 
cities, and the amount of condi- 
tioned outside air supplied to the 
store through the unit. The auto- 
matic control system must also be 
checked to be sure that no restric- 
tion of air flow exists because of 
faulty damper action. If such a 
survey indicates that the system 
has unused capacity available, the 
percentage of outside air taken 
into the unit may be increased; 
otherwise a change in system de- 
sign must be considered. 

3) Install separate air handling 
units in areas where the demand 
working 


for more comfortable 


conditions no longer permits the 


use of outside air for ventilation. 
In certain areas it will not be 
possible to maintain comfort con- 


ditions with outside ventilating 
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air, and yet the existing equip- 
ment may not be adequate to per- 
mit the exhaust of conditioned 
air through these spaces. In such 
cases, special cooling-heating units 
may be designed for these spaces. 
These will supply outside air as 
required for the exhaust systems, 
but will recirculate as much as is 
practical in order to reduce the 
refrigeration and heating load. 

If the units are properly selected 
and controlled for limited cooling 
and heating, the building system 
will have no greater load than 
would be imposed by the excess 
infiltration of outside air when 
store air is exhausted through 
these rooms. 


Watch for Stack Effect 


1) Investigate the possible loss 
of store air caused by “stack ef- 
fect.” 

Stack effect is another contrib- 
uting factor, mainly with regard 
to lower floors during the winter 
months. This is the tendency for 
warm air to rise and relieve to 
the outside through openings on 
the upper floors. Such leaks should 
be eliminated wherever possible, 
with care exercised so as not to 
close any openings required by 
the various codes. 


After Cure, Prevention 


As a. final 


after a positive pressure has once 


recommendation. 


more been restored, any future 


requests for exhaust systems 
should be carefully appraised, so 
that the air balance necessary for 
good department store air condi- 
tioning will be maintained. 

Store 


made aware of the fact that ex- 


managements must be 
haust fans are not always the most 
satisfactory nor the most economi- 
cal method of providing comfort- 
able conditions in service areas. 
When an air conditioning system 
is not performing up to expecta- 
tions, an investigation of the ex- 
haust systems will often be most 


revealing. he 





EXHAUST STACKS from steam 
turbine operated fans on ply- 
wood core and face material 
dryers stand amidst complex 
steam and hot water piping sys- 
tems needed for flake board 
manufacture 


Economy, Conservation Keynote 
Process Piping, Heating Systems 


— in new flake board production plant 


By WILLIAM F. SMOOTS 
Mechanical Engineer 
United States Plywood Corp. 


Steam-to-HPHW Ir’s AXIOMATIC that any good production line not 


only turns out a quality finished product, but uses 

“everything but the squeal” along the way. Everyone 

has been made aware, in recent years, of the pressing 
Steam turbine drives need to conserve our natural resources, including of 
course, the fuels. 

We believe that in the new United States Plywood 
Corp. flake board plant at South Boston, Virginia. 
Dual-purpose pumps true conservation is practiced both in the use of 

the wood raw material and in the design of the heat- 
ing and the process piping systems which serve the 


plant. 


Spot heating pare 
1e ant 


This facility will use some 50,000 cords of wood 
. ver year to manufacture 30 million sq ft (34 in. 
Reconversion: HPHW-to-steam basis) of a three-ply board, using aa dies for 
the center core and wood flakes for the two surfaces. 
To provide heat for both comfort and the various 
drying and compressing operations, J. O. Ross En- 
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1 FLOW CHART for heating and process piping sys- 
tems in new United States Plywood Corp. particle board 
plant at South Boston, Virginia, reveals the extent to 
which careful planning and installation can get the most 
from an investment for this kind of industrial job. At 
upper right, water tube two-drum boiler produces 35,000 
lb of steam per hr at 250 psig operating pressure, plus 20 
million Btu per hr in furnace gases. Latter heat is used to 
supply a dryer in the processing of wood core material. 
Steam is converted to high pressure hot water in generator 
at upper left. HPHW (395 F) is supplied to a wood face 
material dryer, to various unit heaters for spot heating 


\Cond. tank 


throughout the plant, and to office air conditioners. Main 
demand on the line however, is for the plywood hot press 
(12 million Btu per hr peak, with 4 million Btu per hr 
mean load over duration of 15 minute cycle). Hot water 
is also used in a converter to generate 500 Ib of steam 
per hr at 150 psig for use in an edge glue press. Finally, 
HPHW supplies heat for fuel oil and molten wax storage 
tanks, and for outside air tempering coils. Multi-purpose 
plan was used wherever possible — for instance hot water 
circulating pump also serves as boiler feed pump; excess 
steam drives dryer fans, boiler fans, and a makeup water 
pump. Pump and boiler fan turbines exhaust to deaerator 
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"Waste" wood supplies the energy — steam 
yields process heat, is converted to high pressure hot 
water for use in pressing, drying, and comfort heating 
— pumps serve a dual function — process water is 
reused for log cleaning — hot water generates more 
steam for flake drying — furnace gases remove 
water from wood material.* 





gineering designed a combination steam and high 
pressure hot water system to utilize to the fullest the 
energy available. 

We were faced with the following heat require- 
ments: 

1) Plant heating and process tempering air (6 
million Btu per hr) ; 

2) Panel press using water at 350 F (and 330 F 
return) with an average load of 4 million Btu per hr 
but with a peak load of three times this amount at the 
start of the press cycle ; 

3) Face material dryer (7 million Btu per hr) : 

1) Core material dryer (20 million Btu per hr) ; 

5) Edge glue press requiring 500 lb of steam per 
hr at 150 psig; 

6) Miscellaneous plant heat loads. 


Utilize Wood Waste 


We estimated that the wood refuse products from 
the various production processes could yield a total 


of about 85 million Btu per hr — more than enough to 


supply the demand. By this means, we are able to 


put to use the fines, saw dust, sander dust, hogged 
trim ends, and bark that accumulate in preparing 


and finishing the wood. 


Flow Chart 


The flow chart of Fig. 1 shows the layout of the 
combination system finally developed. 

The boiler is a water tube, two-drum type designed 
to produce 35,000 lb of steam per hr at a 250 psig 
operating pressure, plus 20 million Btu per hr furnace 
gases. The latter heat supply is used for the core 
material dryer for tempering during the drying 
operation, and is supplemented, if necessary, by out- 
door air. Thus, one problem was solved. 

Steam, at 230 psig, from the boiler is introduced 


together with return water into a_steam-to-high- 


*For some useful additional comments on how 
careful design and foresight has resulted in many 
economies on similar wood-product production lines, 
see Good Piping Practice Pays Off in the Lumber 
and Plywood Industry, by William D. Lesher, 
HPAC, October 1960 
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pressure-hot-water generator, the bottom portion of 
which serves as an expansion reservoir for the hot 
water system, and also as a storage reservoir for the 


boiler feed. 


Pump Serves Double Function 


Water at 395 F is circulated from the generator 
to the plant and back to the generator by a pump 
which also serves as the boiler feed pump. This is 
possible because the pressure in the generator is 
identical to that in the boiler. Therefore, pumping 
back to the boiler only requires that the resistance 
of the boiler water level control valve and the branch 
from the low head circulating pump be overcome. 

Some of the continuous blowdown from the boiler 
is introduced into the HPHW system. By this means, 
the concentration and alkalinity of the boiler water 
is maintained within the required tolerances, while 
at the same time the alkalinity of the otherwise salt- 
starved high pressure hot water system is increased, 


eliminating a possible corrosive condition. 


Dryer Is First On the Line 


The first substantial user connected to the hot 
water distribution system is the face material dryer. 
This hot-water-to-air heat exchanger requires 346 
gpm with a temperature drop of 35 F through the 
coils. Air passing through the coils is heated to about 
370 F, and dries the face material to an approximate 
35 percent moisture content. Hot water flow is con- 
trolied by the dryer outlet air temperature. 


Hot Press Is Main Load 


Particular care was required in the design of the 
system serving the hot press, which represents the 
principle load on the line. The press operates in a 
15 minute cycle, with an initial peak demand of over 
12 million Btu per hr. A mean load over the duration 
of the press cycle is 4 million Btu per hr. The inlet 
temperature to the press is maintained at a set value 
by blending return water with supply water from the 
header through a three-way valve. Flow through the 


press is at a rate of 1200 gpm. 





FUEL BIN for plant receives “waste’’ wood via conveyor 


system seen at left 


ie 

Pe 
DUST COLLECTORS reclaim waste from sanding opera- 
tions for use as fuel 


\ supply header for the plant comfort heating 
system is tapped from the main supply line at a 
point between the face material dryer and the hot 


press. 


Unit Heaters Give Spot Heating Only 


Unit heaters of the bottom discharge variety are 
equipped with hot water coils and mounted at a 
height of 20 ft. The heaters are arranged to provide 
spot heating only, as it would be uneconomical to 
provide enough heated air to offset the loss through 
the material handling fans and the press fume exhaust 
fans required by the board-making operations. 

Qutdoor air tempering coils are provided also, 
both for hot press ventilation and for the “board 


cooler,” to prevent warpage from too-rapid cooling. 


All-Steam System 


Steam generated in the boiler, besides being used 
in the hot water generator, is used directly for 
several purposes in the plant. Steam turbines are used 
to drive the two dryer fans, the forced and induced 
draft boiler fans, and one of the makeup water 
pumps. This gives the boiler a high base load to 
absorb the fluctuations in the requirement for hot 
gases at the dryer and hot water at the press. Steam 
drive also affords flexibility in fan speed for drying. 
and in the case of the makeup water pump, an added 
margin of safety in case of electrical failure. 

Boiler fans and the makeup pump turbines exhaust 
to the deaereator, while the dryer turbines exhaust 
directly to the atmosphere. If experience indicates 
the need for more heat in the deaereator, the dryer 
turbines can also be connected to that unit. 


Systems Are More Complex 


The decision to use steam drive turbines, however. 
did add somewhat to the complexity of the design. 
The feed water makeup pump and system were 
increased in capacity, and the boiler feed piping had 
to be extended somewhat and a deaereator tank and 


chemical feed unit added. 


Reconvert to Steam 


Another part of the board-making process utilizes 
a single-opening, edge glue press which requires 500 
lb of steam per hr at a pressure of 150 psig. This 
steam supply is generated in a heat exchanger 
supplied with high pressure hot water at 390 F. 
Steam pressure is regulated by an indicating con- 
troller which operates the valve from the hot water 
main. Condensate from the glue press discharges 
into a closed receiver, from which it is pumped 
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back to the generator. Makeup is manual by means 
of a valve to the hot water return line. 

Finally, hot water is delivered to two storage tanks 
for fuel oil and molten wax heating, and is returned 
to the boiler house. Wax for the gluing operation is 
heated from 200 F to 300 F before delivery to the 
clue deck. 


Materials, Methods 


All piping for the HPHW system is Grade A 
carbon steel, Schedule 80 with screwed ends or 
Schedule 40 with welded ends in lines 1% in. or less. 
Pipes 2 in. or more in diameter are of Schedule 40 
with welded joints. 

Piping for steam, condensate return and com- 
pressed air (100 psi or less) is Schedule 40. All 
hot water and steam pipes subject to pressure were 
given a hydrostatic test at 375 psig for 6 hr. 


Compressed Air System 


The plant compressed air is supplied by a 500 
cfm, horizontal single stage compressor, water cooled, 
with after-cooler, moisture and oil collector, and an 
air receiver tank with automatic moisture trap. Dual 
controls include a high temperature water shutdown 
switch. 

Compressed air is piped from the boiler house to 
the plant through a 4 in. line over the same path 
which accommodates the hot water supply and return 
lines. At a central point in the plant, the utility air 
system is supplied through a back pressure relief 
valve. This valve is set so that the utility system 
gets air only when the plant process air system is 
above 60 psig. Process air is used for controls, 
cylinder control and actuation, glue atomization, and 
other purposes. Utility air is used principally for 


cleaning. 


Cold Water Service 


Process and domestic water are supplied by the 
city through a single 4 in. main. Each system has a 
meter, since the domestic water is returned to the 
city sewage system and is supplied at slightly higher 
rates. 

Process water, after it has been used for cooling 
and cleaning, is collected in a large pond, where 
it is further utilized as a spray for logs held -in 
storage. 

Piping contractors for the new plant were Wachter 
& Wolfe Co., and J. O. Ross Engineering. The latter 
firm also designed the systems. International Caliqua 
Corp. of Vienna was retained for consulting and 
checking of the boiler plant and hot water system 


preliminary proposals and general design data. + 
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FACE MATERIAL dryer uses water at 395 F in water-to- 
air heat exchanger 


PIPING, water, steam, and air, is carbon steel, Schedule 
40 and Schedule 80 





Direct reading tables (Part 3) let you 


Calculate Solar Irradiation Rate 
For Forward-Inclined Walls 


by F. W. HUTCHINSON 
Prof. of Mechanical Engineering 
University of California, Berkeley 


and 


M. O. COTTER 


Engineering Consultant 


Tuis is the third in a series of 
articles covering clear-day irradia- 
tion of forward inclined walls'; 
this is also the twelfth and con- 
cluding article of a comprehensive 
group published in Heating, Pip- 
ing & Air Conditioning over a 
10 yr period’. 


What Tables Accomplish 


Together, these articles permit 
tabular determination, by direct 
reading, interpolation, or extra- 
polation, of clear-day direct solar 


irradiation rates on a surface fac- 


*The first and second articles in the 
present series were presented in the 
April and May, 1961, issues, and cov- 
ered walls facing south and east or 
west, respectively. 
vertical walls was 
covered in two previous series: for the 


"Irradiation of 


months October through April in the 
July, 1949, December 1950, and May 
1951 issues; 
through September in the issues of 


and for the months May 


September, October, and November 
1954. 

Irradiation of backward inclined sur- 
faces was covered in a series of three 
articles which appeared in the August, 


September, and October 1955 issues. 


ing any point of the compass, at 
any time of day and in any lat- 
itude in continental United States. 
whether the surface is vertical. 
horizontal, or inclined either to- 
ward or away from the sun, or 
from the vertical. 


Use of Present Tables 


The tables of the present article 
are for the calculation of solar 
irradiation rates on southeast or 
southwest-facing, forward-inclined 
surfaces. Values given here are 
based on angles of incidence cal- 
culated by the method described 
in the May 1961 issue. Values for 
the selected hourly normal inten- 
sity, J, have been evaluated by 
the method described in the ar- 
ticle presented in HPAC in 
August 1955. 


The following examples show 


some of the ways of using the 


accompanying tables. 


Example I: 


Determine the equivalent refrig- 
eration load represented by the 
direct, clear-day irradiation of a 
5 ft by 8 ft window located in a 
wall which faces southeast, at 
latitude 30 degrees, if the un- 
shaded window has a 15 degree 
forward slope. Determine also the 
amount, in tons of 


refrigeration, of the 


time and 
maximum 
imposed solar load and evaluate 
the average load, in tons, for the 
daylight hours during July. 
Solution: From Table 9c, col- 
umn 6, the maximum rate of gain 
occurs at 9 a.m. in January and 
in November, and amounts to 
215.3 Btu per sq ft per hr. Total 
irradiation of the window is at a 


TABLE 1 — MAXIMUM HOURS OF POSSIBLE IRRADIATION for vertical walls, 
given below, may be modified for use in calculating for inclined walls by 
reference to the incidence angles given in accompanying Tables 9C, 10C, 


11C, and 12C 





Southeast or southwest facing 


(=) 
Oo 


December 
January 
February 
March 
April 

May 

June 

July 
August 
September 
October 
November 
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78 
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. 215.3 or 8612 
Btu per hr. By definition, cooling 
at a rate of 12,000 Btu per hr cor- 


responds to one ton of refrig- 


rate of 5 X 8 > 


eration, so the maximum cooling 
load due to the window would be 
at a rate of 8612/12,000 0.72 
tons. 

Irradiation during July, from 


column 6, occurs only in the 


Southeast or Southwest Wall 


morning hours and at an average 
rate of ( 83.7 + 91.0 


78.8 + 48.8 + 84)/6 = 59 Btu 


fore averages, during July, (5) 


(8) (59) /12.000 0.20 tons. 


Example 2: 


Taking the absorptivity of a 


TABLE 9c 


water surface as unity, estimate 
the maximum rate of evaporation 
from a 100 ft by 200 ft cooling 
pond that is mounted on the roof 
office 
latitude 30 degrees. As a 
that 


an equilibrium tem- 


of an building located in 
rough 
the 


approximation, assume 


water is at 
perature such that all of the ab- 


sorbed radiation is used to supply 


Latitude 30 





Solar time 15° Slope forward 30° Slope forward Horizontal 


Southeast Southwest cosi_ I, cos i cosi_ I, cos i cosi I 


December 
8am, 4pm 
3am, 3pm 
10am, 2pm 
llam, lpm 

12 noon 
lpm, llam 
2pm, 10am 


194.0 
265.0 
286.0 
296.0 
298.7 
296.0 
286.0 


0.8843 
0.8067 
0.6979 
0.5503 
0.3898 
0.2231 
0.0645 


171.6 
213.8 
199.6 
162.9 
116.4 

66.0 

18.5 


0.7414 
0.6267 
0.4954 
0.3395 
0.1881 
0.0462 


143.8 
166.1 
141.7 
100.5 
56.2 
13.7 


0.191 
0.358 
0.485 
0.574 
0.602 
0.574 
0.485 


Jan. or Nov. 
7am, 5pm 
8am, 4pm 
9am. 3pm 
10am, 2pm 
llam, lpm 

12 noon 
lpm, llam 
2pm, 10am 


Feb. or Oct. 
7am, 5pm 
8am, 4pm 
Sam, 3pm 
10am, 2pm 301.0 
llam, 308.0 

12 313.5 
lpm, 308.0 


80.0 
218.0 
277.0 
294.0 
304.0 
308.0 
304.0 
294.0 


0.8814 
0.8628 
0.7774 
0.6643 
0.5191 
0.3569 
0.1862 
0.0331 


70.5 
188.1 
215.3 
195.3 
157.8 91.2 
109.9 45.5 

56.6 54 


9.7 . ° 


0.7755 
0.7122 
0.5877 
0.4530 
0.3001 
0.1476 


62.0 
155.3 
162.8 
133.2 


0.052 4.2 
0.225 49.1 
0.407 112.7 
0.530 155.8 
0.616 187.2 
0.643 198.0 
0.616 187.2 
0.530 155.8 


232.0 
251.0 
286.0 


0.8089 
0.7938 
0.7111 
0.5847 
0.4315 
0.2408 
0.0760 


187.7 
199.2 
203.4 
176.0 
132.9 

75.5 

23.4 


0.6875 
0.6287 
0.5075 
0.3549 
0.1940 
0.0106 


0.139 
0.309 
0.485 
0.629 
0.719 
0.766 
0.719 


32.2 

77.6 
138.7 
189.3 
221.3 
240.2 
221.3 


Mar. or 
7am, 
8am, 
Sam, 


157.0 
223.0 
258.9 
274.6 
283.3 
286.5 


0.6762 
0.6385 
0.5738 
0.4356 
0.2701 
0.1048 


106.2 
142.4 
148.6 
119.6 
76.5 
30.0 


0.5411 
0.4548 
0.3529 
0.1886 
0.0148 


0.242 
0.438 
0.602 
0.755 
0.848 
0.875 


38.0 
97.8 
155.6 
207.2 
239.4 
250.8 


69.0 
202.8 
241.0 
270.4 
282.5 
289.4 
290.0 


0.5047 
0.5108 
0.4996 
0.3950 
0.2861 
0.1207 


34.8 
103.6 
120.4 
106.8 

80.8 

34.9 


* * 


0.4196 
0.3617 
0.3057 
0.1613 
0.0317 


0.122 8.4 
0.358 72.8 
0.530 127.7 
0.719 194.5 
0.839 237.0 
0.927 268.3 
0.951 276.0 


. 6pm 
. 5pm 
. 4pm 
, 3pm 
, 2pm 

lpm 


107.5 
207.2 
252.2 
273.4 


0.4018 
0.4040 
0.3607 
0.2881 
0.1708 . 0.875 
0.0288 \ ° 0.956 

ss , 0.985 


0.3135 
0.2616 
0.1657 
0.0590 


0.174 
0.375 
0.588 
0.743 


18.7 

77.7 
148.0 
203.0 
249.7 
278.4 
288.5 


6pm 
5pm 


6am, 
7am, 
8am, 4pm 
9am, 3pm 
10am, 2pm 285.5 
llam, lpm 291.3 

12 293.0 


June 

6am, 6pm 
7am, 5pm 
8am, 4pm 
9am, 3pm 
10am, 2pm 
llam, lpm 

12 noon 


149.9 
237.9 
254.6 
276.9 
286.7 
292.2 
293.1 s 


*At these times the solar altitude is too high to permit irradiation of the wall. 
Note: In cases where the southwest irradiation time scale ends at. or shortly after, noon, values of i, cos i, and 
Io cos i can be read at the time as given for a southwest facing wall. 


0.3396 . 76 
0.3297 " 81 
0.3086 . 83 
0.2213 ‘ ° 

0.1151 


0.2441 
0.1575 
0.1153 


0.225 
0.515 
0.602 
0.777 
0.891 
0.970 
0.995 


33.8 
122.6 
153.1 
215.2 
255.2 
283.5 
291.5 


* * 
* . 
* * 
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the latent heat of vaporization. 
Solution: From the last column 
of Table 9c, the maximum rate of 
irradiation of a horizontal surface 
occurs at 12 noon in June, at 
which time the rate is 291.5 Btu 
per sq ft per hr. Approximating 
the latent heat of vaporization as 
1000 Btu per lb, the evaporation 
rate, subject to the indicated as- 


Southeast or Southwest Wall 


sumptions, would be 0.292 lb per 
hr per sq ft, or 5840 lb per hr for 
the 20,000 sq ft pond. Taking the 
weight of water as 8.345 lb per 


gal, this is a rate of 11.6 gpm. 
Example 3: 


Compare the total clear-day ir- 
radiation received per unit area 


TABLE 10c 


by a 30 degree forward-sloping 
wall at latitude 30 degrees during 
June and during January, if the 
wall faces southwest. 

Solution: In June, this wall is 
irradiated (Table 9c, 
column 9) only at four, five, and 


directly 
six o’clock in the afternoon. Total 


irradiation equals 36.6 + 37.5 + 
29.4 = 103.5 Btu per sq ft. In 


Latitude 35° 





Solar Time 
Southeast Southwest 


December 
8am, 4pm 179.0 


15° Slope forward 


cosi_ I, cos i i cosi 


0.8954 160.3 


30° Slope forward 


0.7553 


Horizontal 


I, cos i i cos i 


I, cos i 


135.2 0.174 31.1 


Sam, 3pm 
10am, 2pm 
llam, lpm 

12 noon 
lpm, llam 
2pm, 10am 


Jan. or Nov. 
8am, 4pm 
39am, 3pm 
10am, 2pm 
llam, lpm 

12 noon 
lpm, llam 
2pm, 10am 


Feb. or Oct. 
7am, 5pm 
8am, 4pm 
9am, 3pm 
10am, 2pm 
llam, lpm 

12 noon 
lpm. llam 


Mar. or Sept. 
7am, 5pm 
8am, 4pm 
9am, 3pm 
10am, 2pm 
llam, lpm 

12 


Apr. or Aug. 
6am, 6pm 
7am, 5pm 
8am, 4pm 
Sam, 3pm 
10am, 2pm 
llam, lpm 

12 


May or 
6am, 6pm 
7am, 5pm 
8am, 4pm 
Sam, 3pm 
10am, 2pm 
llam, lpm 

12 


June 

6am, 6pm 
7am, 5pm 
8am, 4pm 
9am, 3pm 
10am, 2pm 
llam, lpm 

12 noon 


239.0 
267.0 
279.0 
287.6 
279.0 
267.0 


196.0 
268.0 
287.0 
294.0 
300.0 
294.0 
287.0 


210.0 
245.0 
282.0 
297.0 
303.0 
308.9 
303.0 


157.0 
223.0 
258.9 
273.4 
280.8 
283.5 


83.5 
189.8 
241.0 
267.7 
281.6 
287.2 
289.1 


133.5 
211.6 
252.2 
274.6 
284.8 
290.2 
291.8 


157.0 
223.0 
256.7 
276.9 
286.7 
291.3 
292.5 


0.8492 
0.7510 
0.6136 
0.4423 
0.2842 
0.1082 


0.8813 
0.8067 
0.7096 
0.5862 
0.4111 
0.2475 
0.0704 


0.8166 
0.8080 
0.7369 
0.6221 
0.4910 
0.3001 
0.1384 


0.6861 
0.6602 
0.6159 
0.4534 
0.3087 
0.1425 


0.5128 
0.5618 
0.5173 
0.4396 
0.3119 
0.1832 
0.0159 


0.3898 

0.4217 

0.3909 

0.3175 

0.2205 

0.0874 
7 


0.3483 

0.3595 

0.3402 

0.2647 

0.1567 

0.0334 
* 


203.0 
200.5 
171.2 
127.2 
79.3 
28.9 


172.7 
216.2 
203.7 
172.3 
123.3 

72.8 

20.2 


171.5 
198.0 
207.8 
184.8 
148.8 

92.7 

41.9 


107.7 
147.2 
159.5 
124.0 

86.7 


25.4 


54.7 
80.2 
87.3 
73.3 
44.9 

9.7 


0.6822 
0.5642 
0.4200 
0.2543 
0.1248 


0.7389 

0.6267 

0.5101 

0.3834 

0.2147 

0.0797 
* 


0.6944 

0.6457 

0.5291 

0.4000 

0.2642 

0.0794 
. 


0.5501 
0.4742 
0.3985 
0.2079 
0.0572 


0.4222 
0.4161 
0.3214 
0.2077 
0.0572 


* 


0.2935 
0.2731 
0.1927 
0.0823 


* 


0.2474 
0.2047 
0.1398 
0.0289 


. 
* 


163.0 
150.6 
117.2 
73.1 
34.8 


144.8 
168.0 
146.4 
112.7 
64.4 
23.4 


145.8 

158.2 

152.0 

118.8 

80.1 

24.5 
. 


86.4 
105.7 
103.2 

56.8 

16.1 


35.3 
79.0 
77.5 
55.6 
16.1 


0.292 
0.407 
0.485 
0.530 
0.485 
0.407 


0.191 
0.358 
0.470 
0.530 
0.574 
0.530 
0.470 


0.139 
0.292 
0.454 
0.588 
0.656 
0.707 
0.656 


0.242 
0.438 
0.574 
0.743 
0.819 
0.848 


0.139 
0.326 
0.530 
0.695 
0.829 
0.899 
0.927 


0.208 
0.391 
0.588 
0.755 
0.866 
0.940 
0.966 


0.242 
0.438 
0.616 
0.777 
0.891 
0.956 
0.978 


69.9 
108.6 
135.2 
152.4 
135.2 
108.6 


37.4 

96.1 
134.8 
155.9 
172.0 
155.9 
134.8 


29.2 

71.7 
128.0 
174.5 
198.8 
218.2 
198.8 


38.0 
97.8 
148.4 
203.2 
230.0 
240.3 


11.6 

61.8 
127.7 
186.1 
233.4 
258.0 
268.0 


27.8 

82.7 
148.2 
207.4 
246.7 
272.5 
281.6 


38.0 

97.8 
158.0 
215.0 
255.4 
278.5 
286.0 





*At these times the solar altitude is too high to permit irradiation of the wall. 


Note: In cases where the southeast irradiation time scale ends at, or shortly after, noon, values of i, cos i, and 
I. cos i can be read at the time as given for a southwest facing wall. 
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January, irradiation occurs from 
12 noon until sundown and equals 
a total of 45.5 + 91.2 + 133.2 
+ 162.8 155.3 62.0 650 
Btu per sq ft. 


Example 4: 


A southeast-facing, vertical win- 


dow has an area of 35 sq ft and 
is located in a building at latitude 
30 degrees. The window is 8 ft 
high and extends to the ceiling 
from which a 6 ft horizontal over- 
providing 


hang projects, thus 


partial shading. Determine the 
rate of irradiation of this window 


at 9 a.m. in February. 


Solution: The 8 ft vertical win- 
dow and the 6 ft horizontal over- 
hang constitute two legs of a 
3:4:5 right triangle having a hy- 
potenuse of 10 ft. All of the solar 
energy striking a forward-inclined 
plane through the hypotenuse will 
also strike the window. Hence for 


purposes of analysis the vertical 


TABLE llc Latitude 40 


15° Slope forward 


Southeast or Southwest Wall 





Solar Time 30° Slope forward Horizontal 


I, cos i 


Southeast Southwest cosi_ I, cosi cos i I, cos i cos i 


December 


0.156 26.3 
0.242 54.0 
0.342 89.2 
0.407 111.5 
0.423 117.0 
0.407 111.5 
0.342 89.2 


0.9022 
0.8729 
0.7842 204.7 
0.6592 180.6 
0.5098 141.1 
0.3361 92.1 
0.1618 42.2 


151.6 
194.7 


0.7660 
0.7177 
0.6111 159.5 
0.4816 132.0 
0.3437 95.1 
0.1921 52.6 
0.0532 13.9 


128.7 
160.0 


168.0 
223.0 
261.0 
274.0 
276.8 
274.0 
261.0 


8am, 4pm 
3am, 3pm 
10am, 2pm 
llam, lpm 

12 noon 
lpm, llam 
2pm, 10am 


Jan. or Nov. 
8am, 4pm 
Sam, 3pm 
10am, 2pm 
llam, lpm 

12 noon 
lpm, llam 
2pm, 10am 


Feb. or Oct. 
7am, 5pm 
8am, 4pm 232.0 
Sam, 3pm 274.0 

2pm 291.0 
lpm 298.0 

12 noon 394.5 
, llam 298.0 


0.156 26.6 
0.276 66.2 
0.407 112.7 


129.4 
166.6 


170.0 
240.0 
277.0 
287.0 
288.0 
287.0 
277.0 


0.8959 152.3 
0.8569 205.7 
0.7510 208.0 
0.6318 181.3 
0.4721 136.0 
0.2790 80.1 
0.1082 30.0 


0.7614 
0.6940 
0.5642 156.3 
0.4404 126.4 0.470 134.9 
0.2931 84.4 0.485 139.7 
0.1243 35.7 0.470 134.9 

° . 0.407 112.7 


0.139 21.2 
0.259 60.0 
0.407 111.5 
0.530 154.1 
0.602 179.5 
0.629 191.7 
0.602 179.5 


152.0 0.8166 124.1 
0.8254 191.5 
0.7752 212.4 
0.6693 194.8 
0.5318 158.5 
0.3681 112.1 
0.1945 58.0 


0.6944 
0.6702 
0.5858 160.5 
0.4582 133.3 
0.3153 94.0 
0.1611 49.1 
0.0130 3.9 


105.5 
155.5 


Sept. 
7am, 5pm 
8am, 4pm 
9am, 3pm 247.0 
10am, 2pm 264.5 
llam, lpm 274.6 

12 noon 277.0 
lpm, llam 274.6 


0.208 27.8 
0.407 87.8 
0.559 138.1 
0.669 177.0 
0.755 207.4 
0.777 215.2 
0.755 207.4 


0.5723 
0.5135 
0.4223 
0.3083 
0.1494 


133.5 
215.6 


0.7008 93.6 
0.6948 149.8 
0.6390 157.8 
0.5435 143.8 
0.3923 107.7 
0.2288 63.4 
0.0421 11.6 ° 


Apr. or Aug. 
6am, 6pm 98.0 


0.156 15.3 
0.342 67.1 
0.515 122.5 
0.669 177.0 
0.788 220.0 
0.857 243.5 
0.891 255.7 


0.5205 51.0 
0.5646 110.8 
0.5532 131.6 
0.4877 128.9 
0.3863 107.7 
0.2540 72.2 
0.0795 22.8 . 


0.4243 
0.4142 
0.3577 
0.2578 
0.1351 


196.3 
237.9 
264.4 
278.9 
284.1 
286.8 


7am, 5pm 
8am, 4pm 
9am, 3pm 
10am, 2pm 
llam, lpm 

12 noon 


May or July 
6am, 6pm 
7am, 5pm 
8am, 4pm 
Sam, 3pm 
10am, 2pm 
llam, lpm 

12 noon 


0.225 33.8 
0.391 82.7 
0.574 143.3 
0.1405 0.731 199.0 
0.0340 0.839 237.0 

” 0.914 263.5 

7 0.940 272.5 


0.2965 
0.2953 
0.2404 


149.9 
211.6 
249.8 
272.1 
282.5 
288.3 
290.2 


0.3982 59.7 
0.4465 94.5 
0.4397 109.8 
0.3755 102.2 
0.2887 81.6 
0.1528 44.1 


June 

6am, 6pm 
7am, 5pm 
8am, 4pm 
9am, 3pm 
10am, 2pm 
llam, lpm 

12 noon 


0.259 42.8 
0.454 102.8 
0.616 158.0 
0.766 211.2 
285.5 0.2137 ‘ : 0.875 250.0 
289.8 0.1038 . : ° 0.934 271.0 
290.8 “ . 0.961 279.3 


*At these times the solar altitude is too high to permit irradiation of the wall. 
Note: In cases where the southeast irradiation time scale ends at, or shortly after, noon, values of i, cos i, and 
Ib cos i can be read at the time as given for a southwest facing wall. 


0.2502 
0.2265 
0.1747 
0.0730 


165.2 
226.5 
256.7 
275.8 


0.3566 
0.3885 
0.3789 
0.3105 
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window can be replaced by the 
30 degree forward-inclined plane 
with an area of (10/8) 35 or 43.8 
sq st. 

From column 9 of Table 9c, J, 
cos i is equal to 145.1 at 9 a.m. 
in February, so total irradiation 
(and therefore of 


amounts to (145.1) 


of the plane 


the window ) 


(43.8) 6355 Btu per hr. 

The method of solution used for 
this example is applicable to all 
vertical windows which are par- 
tially protected from direct radia- 
tion by means of overhang. In 
such cases, the angle of the for- 
ward-sloping plane through the 


hypotenuse should be calculated 


and the irradiation rate on this 
plane then determined from the 
tables by interpolation among 
values for 15 degree, 30 degree, 
or vertical walls. 

Cosines in the tables have been 
calculated to four decimal places, 
but corresponding angles are 


given to the nearest degree. = 








Southeast or Southwest Wall TABLE 12c Latitude 45 
Solar Time 15° Slope forward 30° Slope forward Horizontal 
Southeast Southwest 1, i cos i I, cos i i cosi_ I, cos i i cosi_ I, cos i 
December 
8am, 4pm 168.0 25 0.9045 152.0 40 0.7685 129.1 81 0.156 16.3 
3am, 3pm 194.0 26 0.8962 173.9 41 0.7527 146.0 79 ~=60..191 37.0 
10am, 2pm 215.0 33 0.8421 181.1 46 0.6942 149.3 77+ ~=©0.225 48.4 
llam, lpm 251.0 44 0.7156 179.6 56 0.5586 140.2 72 0.309 77.6 
12 noon 260.0 57 0.5450 141.7 67 0.3924 102.0 69 0.358 93.3 
lpm, llam 251.0 68 0.3795 95.3 75 0.2572 64.6 72 0.309 77.6 
2pm, 10am 215.0 77 0.2170 46.7 82 0.1342 28.9 77 ~=0.225 48.4 
3pm, 9am 194.0 89 0.0167 3.2 . Hs 79 ~=—«0..191 37.0 
Jan. or Nov. 
8am, 4pm 154.0 25 0.9061 139.5 39 0.7745 119.3 82 0.139 21.4 
9am, 3pm 218.0 28 0.8848 192.9 43 0.7304 159.2 77 ~=0.225 49.1 
10am, 2pm 248.0 35 0.8168 202.6 49 0.6539 162.2 73 0.292 72.6 
llam, lpm 271.0 47 0.6865 186.0 59 0.5149 139.5 68 0.375 101.5 
12 noon 280.0 59 0.5098 142.7 70 0.3437 96.2 65 0.423 118.4 
lpm, llam 271.0 70 0.3374 91.4 78 0.2019 54.7 68 0.375 101.5 
2pm, 10am 248.0 81 0.1635 40.5 86 0.0682 16.9 73 0.292 72.6 
Feb. or Oct. 
8am, 4pm 215.0 32 0.8469 182.1 46 0.6983 150.1 77 @225 48.4 
9am, 3pm 268.0 37 0.7976 213.8 52 0.6144 164.7 68 0.375 100.5 
10am, 2pm 282.0 43 0.7273 205.1 58 0.5301 149.5 63 0.454 128.2 
llam, lpm 291.0 54 0.5862 170.6 67 0.3834 111.6 58 0.530 154.2 
12 noon 296.7 66 0.4111 122.0 78 0.2147 63.7 55 0.574 170.0 
lpm, llam 291.0 76 0.2475 72.0 85 0.0798 23.2 58 0.530 154.2 
2pm, 10am 282.0 87 0.0467 13.2 . ’ 5 63 0.454 128.2 
Mar. or Sept. 
7am, 5pm 117.0 43 0.7369 86.2 52 0.6093 71.3 79 «00.191 22.3 
8am, 4pm 207.2 44 0.7214 149.5 57 0.5461 113.2 68 0.375 77.7 
3am, 3pm 237.9 47 0.6797 161.7 62 0.4710 112.1 59 0.515 122.5 
10am, 2pm 258.9 54 0.5848 151.4 69 0.3554 92.0 51 0.629 162.8 
llam, lpm 267.7 63 0.4502 120.5 77 «#0.2171 58.1 46 0.695 186.2 
12 noon 270.6 73 0.2884 78.0 86 0.0657 17.8 44 0.719 194.8 
Ipm, llam 267.7 83 0.1139 30.5 ” ° ’ 46 0.695 186.2 
Apr. or Aug. 
6am, 6pm 98.0 58 0.5338 52.3 64 0.4364 42.8 81 0.156 15.3 
7am, 5pm 196.3 54 0.5863 115.1 64 0.4336 85.1 70 860.342 67.2 
8am, 4pm 235.1 55 0.5801 136.4 67 0.3858 90.7 60 0.500 117.5 
Sam, 3pm 260.4 57 0.5374 139.9 72 0.3093 80.5 50 0.643 167.5 
10am, 2pm 274.6 64 0.4389 120.5 79 0.1906 52.3 41 0.755 207.3 
llam, lpm 280.8 72 0.3119 87.6 87 0.0600 16.8 35 0.819 230.0 
12 noon 283.5 82 0.1426 40.4 ° ° ° 32 60.848 240.5 
May or July 
6am, 6pm 157.0 65 0.4201 66.0 72 0.3118 49.0 76 0.242 38.0 
7am, 5pm 219.6 62 0.4651 102.1 72 0.3036 66.7 65 0.423 92.9 
8am, 4pm 249.8 62 0.4666 116.6 75 0.2644 66.0 55 0.574 143.2 
9am, 3pm 269.3 64 0.4310 116.1 79 0.1967 53.0 45 0.707 190.7 
10am, 2pm 280.8 70 0.3339 93.8 85 0.0796 22.4 35 0.819 230.0 
llam, lpm 286.1 78 0.2117 60.6 ° sd 4 28 0.883 252.5 
12 noon 287.8 87 0.0541 15.6 . “3 as 25 0.906 261.0 
June 
6am, 6pm 172.1 69 0.3647 62.8 75 0.2529 43.5 74 0.276 47.5 
7am, 5pm 226.5 66 0.4125 93.4 76 0.2480 56.2 63 0.454 102.8 
8am, 4pm 256.7 65 0.4154 106.6 78 0.2072 53.2 52 0.616 158.1 
Sam, 3pm 273.4 68 0.3731 102.0 82 0.1351 36.9 42 0.743 203.5 
10am, 2pm 283.3 74 0.2793 79.1 89 0.0231 6.5 32 ©0.848 240.3 
llam, lpm 287.8 80 0.1662 47.8 ° a id 25 0.906 261.5 
12 noon 289.9 90 0.0032 0.9 ° rd ° 21 0.934 271.5 





*At these times the solar altitude is too high to permit irradiation of the wall. 
Note: In cases where the southeast irradiation time scale ends at, or shortly after, noon, values of i, cos i, and 
In cos i can be read at the time as given for a southwest facing wall. 
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1 FIRST ARRANGEMENT for bottling line places washer in room separate from filling operation. Washer room may 
be air conditioned, but bottles pass through dusty air before filling 


Bottling Piants 
Can Be Air Conditioned 


@ The spotless equipment and spaces of many modern soft drink bottling works 
may be deceiving, says the author. Behind the glass front of the washing area, 
the air may be hot and humid, and extremely dusty besides. Proper filtering 
and cooling can make the whole operation as sanitary as it appears. This can 
be accomplished in spite of the heat-producing washing machines that many 
operators consider a permanent deterrent to air conditioning. It has in fact been 
accomplished in several soft drink franchise bottling plants throughout the 


country. 


Mr. Shaw has been a practicing architect, and since World War Ii has de- 
signed some 300 bottling plants. He is secretary-treasurer of the Standardization 


Committee of Bottlers of Coca-Cola. 


By JOHN SHAW 
esign Department 
oca-Cola Co. 
Atlanta, Ga. 


THe HEART of a soft drink pro- 
duction plant is its machinery 
area it is nearly always the 
part of the plant that costs the 
most, where frequently a quarter 
of a million dollars worth of ma- 
chinery may be housed; and the 
part that the bottling plant owner 
must show first to his visitors. 
Machinery manufacturers have 
often gone far beyond the mere 
requirements of quality to make a 


machine with aesthetic lines as 


well as functional use. Architects 
frequently designate the room for 
public display, fronting the area 
with glass and using various colors 
to set off the stainless steel and 
white-painted machinery. 

Nor is this attention purely for 
the benefit of tours. The necessity 
for faultless quality control is now 
an accepted part of most bottlers’ 
programs, and is in varying de- 
grees a part of the by-laws and 


codes of many authorities. 


Inside — Another Story 


I have indicated the desirability. 


even necessity. for making this 
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bottling room a showplace. Imag- 
ine the visitor's surprise on enter- 
ing the room. A steamy, over-warm 
atmosphere prevails, employee dis- 
comfort is high, tempers are short. 
Maybe worst of all, public reac- 
tion is poor. The room is spotless 
but the air is anything but match- 
ing, 

In other words, everything is 
clean except the air through which 
the empty and uncovered bottles 
must pass before being filled. The 
air is dust laden, and certainly not 
a type of environment in which to 
conduct a careful quality process. 

How much dust is in the air? 
We talked to Dr. Lewis McCabe. 
a member of the National Ad- 
visory Committee on Atmospheri« 
Pollution. He stated that a dirt 
fallout of 50 tons per sq mile pet 
month is not uncommon in large 
cities. Washington, D.C. has had 
a rate of 34 tons per month, and 
at least one city had a fallout of 
more than 200 tons per sq mile 


per month. 








Even fairly small urban areas 
don’t necessarily escape. Here 15 
to 20 tons per sq mile per month 
would be fairly representative 
figures. 

Predictions for the future are 


for an increase in dirt incidence. 


Dirt Is Filterable 


Practically all these outside air 


pollutants are filterable by means 


A 


e = 


of either disposable or electrostatic 
air cleaners, some of which may 
be 95 percent efficient. 

In the summertime, however, 
the “average” bottling room re- 
quires 35 to 40 air changes per 
hr, and to thoroughly clean this 
considerable volume might re- 
quire an investment in equipment 
greater than can be made. 

Some means must then be found 


to reduce the volume of incoming 


2 SLIGHT PROJECTION of 
washer into filling room causes 
production layout problems 


air. This can be done by cooling, 
to the extent that the number of 
air changes might be reduced to 
8 or 10. 

These figures represent an aver- 
age condition necessary to main- 
tain desireable comfort standards 
for the workers in the bottling 
area, in the presence of a large 
size bottle washer. This machine, 
of course, is the center of washing 
operation and produces a_ con- 


siderable quantity of heat. 


Try Varied Arrangements 


There are four different basic 
layouts for the operation that have 
been tried in conjunction with air 
conditioning of the room. 

First, washers have beer located 
in separate rooms from the filling 
machine (Fig. 1). This can pro- 
duce production flow problems, 
and besides, the washed empty 
bottles will be discharged from 
the bottle washer into dust laden 
air prior to filling. 

A second method is to place the 
washer in a seperate room, but 
through the 


dividing wall. However, in many 


projecting a few in. 


limited area the 
depth 


the production 


plants with 
additional required for 
machinery is a 
practical disadvantage (Fig. 2). 
This layout also requires several 
bends in the empty bottle line. 
3y moving the washer half in 
and half out of the filling room, 
(Fig. 3), the number of bends 
between washer discharge and fill- 
ing machine are reduced, but a 
portion of the hot area of the 
washer projects into the filling 


space. 


3 HALF AND HALEF arrange- 
ment leaves portion of hot 


washer surface in filling room 





4 DOG LEG plan may work 
well for relatively low speed 


lines 


The fourth method cures this by 
moving the washer slightly back 
and enclosing all but the discharge 
end with a dog-leg type of parti- 
tion. This may be the best solution 
where the production line is of a 
speed. For high 


relatively low 


speed lines, the arrangement shown 


in Fig. 2 may be the best answer. 


Good Cooling Is Possible 


Many have said that it is im- 
practical to air condition the room 
with a washer in it. To analyze 
the validity of this argument, tests 
were made of the surface temper- 
atures of an operating washing 
machine. 

These measurements were made 
along all surfaces of the washer 
and in addition, temperature meas- 
urements were made of the clean 
bottles as they emerged. Hp ratings 
for the electric motors were noted. 
and the amount of heat emission 
under load conditions calculated. 
Fig. 


tests. The series was based on cer- 


5 shows the results of the 
tain specifics; to wit: 

1) A 
temperature, DB and WB 


recommended reasonable 


2) The washer used was corn- 


pletely sealed except for the dis- 
charge and load ends. 


3) An 


within the area of 50 fpm. 


assumed air velocity 


1) Tests for this 
washer only and employee latent 
heat 


From the chart, it can be seen 


were one 


load was not considered. 


that if a separate bottling room 
is built with the partition located 
at a strategic point (about 12 ft 
from the discharge end) not more 
than 2 tons of cooling capacity 
will be required to dissipate the 
sensible heat from the unit. 

The latent heat of the un't can 
be handled by 


modifications to the machine itself, 


relatively minot 


as locks on lids, a stack for 
all of 


which have been successfully ac- 


such 


steam removal, and others. 


complished in existing plants. 


Improved operation of electronic 
bottle 


other equipment in a dry atmos- 


inspection machines and 
phere is well established. Air con- 
ditioning with its humidity control 
offers this. 

The cost for all this is relatively 
vary of 
course, depending upon the 
of the the heat 
that can be excluded, but in many 
low as O] 


percent of the total machinery cost 


slight. Investment will 
SIZE 
loads 


room and 


cases it has been as 
for the plant. 
Clearly 


cleaning in 


then, air cooling and 


a properly desiened 
bottling room is quite within the 


realm of economic feasibility. 4 








= N 
w om 
° °o 


dollars 


Cooling capacity, tons 
Initial cost, 





=_ 





Operational cost per yr, dollars 


Discharge 
end 


10 


| | | | 
12 14 16 18 20 


Length of bottle washer, ft 


| | | 
22 24 26 30 


Load 
end 


5 TEMPERATURE TESTS on bottle washing equipment, described in text and summarized in chart above, indicated feasi- 
bility of economic cooling installations in bottling plants 
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Use This Comparison Chart 


To Match Materials and Specifications 
In Basic Piping System Components 


By F. W. HOLMES 
Director, Technical Services 
Midwest Piping Division 
Crane Co. 


ENGINEERS concerned with the design, installa- 
tion, and maintenance of piping systems are 
these days confronted with an ever-growing list 
of piping component specifications. To make 
sure that the various basic parts of a piping sys- 
tem are of the same or equivalent materials is 
becoming more and more difficult as the latitude 
for selection widens. 

To ease this task of comparison and selection, 
Midwest Piping Division of Crane Co. has pre- 
pared the following piping component compari- 
son chart (Table 1). In this chart are grouped, 
according to material, specifications for the vari- 
ous components of a welded piping system: pipe, 
tubing, welding fittings, and flanges, and in ad- 
TABLE 1 


dition, specifications for welding rod that might 
be used to join the components*. 

Note that strength and quality requirements 
within each group of specifications are not al- 
ways comparable; therefore before deciding on 
a particular material, reference to the individual 
specification should be made. 

Both the specification number and the grade 
of metal are shown; for example, ASTM Specifi- 
cation A-106, Grade B, is indicated in the table 
as A106-B. 

In some cases, other specifications exist and 
may be required for special piping installations; 
however, those shown are in most frequent use 
today. aa 


*Table 1 is adapted from the Piping Design Data section 
of Midwest Piping Division, Crane Co.’s catalog 61, a copy 
of which is available on request to the company at P.O. 
Box 433, St. Louis 66, Mo. 


PIPING COMPONENTS are here grouped according to comparable material specifications. Within groups 


separated by lighter horizontal lines, any one specification can be used with any other specification in same group 





Material 


Piping components 

















Pipe Tubing Welding fittings’ Flanges Welding rod ae 
A53-A A83-A 
A106-A AlG6l 
Grade A A135-A A178-A A234-WPA A105-1, 11 A233-E6010 
A139-A A179 Al181-1, 11 
A155-C50, C55 A192 
API-5L-A A226 
A53-B 
A106-B 
Carbon Grade B A135-B A178-C A234-WPB A105-1, 11 A233-E6010 
cel A139-B A210 Al81-1, 11 
A155-KC65, KC70 
API-5L-B 
Grade C A106-C A234-WPC A105-1, 11 A233-E6010 
Al81-1, 11 
Low Temperature A333-0 A334-0 A420-WPLO A350-LF1 A233-E6016 
A381 fy Grade WPY 42° A233-E6010 
High Yield API-5LX-X42, X46, to A105-11 A316-E7010-Al 
X52 Grade WPY52°" 
Wrought A72 Grade WPWIEF A73 A233-E6010 
iron 
Carbon A155-CM70 A209-T1, Tila, Tib 
moly 1/4, Mo A335-P1 A250-T1, Tia, Tib A234-WPI1 A182-F1 A316-E7010-Al 
steel A369-FP1 
Chrome A155-14CR 
moly Vy Cr-Y, Mo A335-P2 Grade WP2’ A316-E8016-B1 
steel A369-FP2 
A155-1CR 
1 Cr-l/4, Mo A335-P12 A213-T12 A234-WP12 A182-F12  A316-E8016-B2 
A369-FP12 
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Pipe Tubing Welding fittings Flanges Welding rod 
/ 55.11 / * ¥ 
ieee A155-1144 CR A4200-T11 
moly 14 Cr-V, Mo A335-P11 A213-T1l A234-WPIl A182-Fll A316-E8016-B2 
. A369-FP11 
steel 
(cont) A155-2144, CR A200-1 22 
24 Cr-1 Mo A335-P22 A213-T22 A234-W P22 A182-F22 A316-E9016-B3 
A369-FP22 
A155-5CR A200-T5 
5 Cr-l, Mo A335-P5 A213-15 A234-WPS5 A182-F5 A298-E502 
A369-FP5 
7 Cr-l/, Mo A335-P7 A200-T7 Grade WP7 A182-F7 505-15' 
A369-FP7 A213-T7 
9 Cr-1 Mo A335-P9 A200-T9 Grade WP9 A182-F9 505-15 
A369-FP9 A213-T9 
Low tem- [3/2 Ni A 333-3 A334-3 A420-WPL3 A350-LF3  A316-E8016-C1 
perature Cr-Cu-Ni-Al A333-4 A4420-WPL4 A350-LF4 (5) 
ferritic Low alloy steel 
steel 5 Ni A333-5 A334-5 A420-WPLS5 (5) 
A312-TP304 A213-TP304 
A358-304 A249-TP304 A403-W P3404 A182-F304 A298-F308-15 
A376-TP304 A269-TP404 
A271-TP304 
Type 304 A312-TP304H A213-TP304H 
18 Cr-8 Ni A376-TP304H 4249-TP304H A403-WP304H A182-F304H A298-E 308-15 
A271-TP304H 
A213-TP304L 
A312-TP304L A249-TP304L A403-W P3041 A182-F304L A298-E308ELC-15 
A269-TP304I 
Type 309 A312-TP309 A249-TP309 A403-W P309 A314-309 A298-E 309-15 
25 Cr-12 Ni A358-309 
Type 310 A312-TP310 A213-TP310 A403-WP310 A182-F310 A298-E310-15 
25 Cr-20 Ni A358-310 A249-TP310 
A312-TP316 A213-TP316 
A358-316 A249-TP316 A403-WP316 A182-F316 A298-E316-15 
A376-TP316 A269-TP316 
Type 316 A312-TP316H A213-TP316H A403-WP316H A182-F316H A298-E316-15 
16 Cr-13 Ni A376-TP316H A249-TP316H 
21, N - 
re ie ae A213-TP3161 
A312-TP316L A249-TP316I A403-WP316I A182-F316L A298-E31GELC-15 
A269-TP316I 
Type 317 A312-TP317 A249-TP317 4403-WP317 A314-317 A298-E317-15 
16 Cr-13 Ni A269-TP317 
with 314 Mo 
Bal A312-TP321 A213-TP321 
Stainless 


austenitic 


steel 





Type 321 
18 Cr-8 Ni 
with Ti 


Type 347 
18 Cr-8 Ni 
with Ta-Cb 


Type 348 
18 Cr-8 Ni 
with Cb 


A358-321 
A376-TP321 


A312-TP321H 
A376-TP321H 


A312-TP347 


A358-347 
A376-TP347 


A312-TP347H 
A376-TP347H 


A312-TP348 


A358-348 


A376-TP348 


A312-TP348H 
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A249-TP321 
A269-TP321 
A271-TP321 
A213-TP321H 
A249-TP321H 
A271-TP321H 


A213-TP347 


A249-TP347 
A269-TP347 
A271-TP347 
A213-TP347H 
A249-TP347H 
A271-TP347H 
A213-TP348 
A249-TP348 
A269-TP348 
A271-TP348 
A213-TP348H 
A249-TP348H 
A271-TP348H 


A403-WP321 


(403-WP321H 


A403-WP347 


A403-W P347H 


A403-WP348 


A403-WP348H 


A182-F321 A298-F347 


4 


A182-F321H A298-E347-15 


A182-F347 A298-E347-15 


A182-F347H A298-E347-15 


A182-F348 A298-E347-15 


A182-F348H A298-F 347-15 


> 
+ 
































TABLE 1 — Continued 
Material Pipe Tubing Welding fittings’ Flanges Welding rod 
Nickel B161 Grade WPN* (6) B295-E3N11 
Nickel B161 Grade WPNL’ (6) B295-E4N11 
(low carbon) 
Nickel Monel B165 Grade WPNC (6) B295-E3N10 
and Ni-Cu 
nickel Inconel B167 Grade WPNE (6) B295-F3N12 
base Ni-Cr-Fe 
alloys i. 
. Hastelloy B (6) Grade WPHB (6) B295-E3N1B 
Ni-Mo 
Hastelloy C (6) Grade WPHC (6) B295-F3N1C 
Ni-Mo-Cr 
99.3% Ti B337-1 B338-1 Grade WPT1* 
Titanium 99.2% Ti B337-2 B338-2 Grade WPT2° (6) Ti-40A* 
99.0% Ti B337-3 B338-3 Grade WPT? 
98.0% Ti B337-4 B338-4 Grade WPT*# 
Pure copper B42 Grade WPCU’ Bi24-12 B225-ECu 
Red brass B43 Grade WPRB’ B36-3 B260-RCuZn 
85% Cu 15% Zn 
Copper Yellow brass (6) Bi 35-2 Grade WPYB B36-6 B260-RCuZn 
and 70% Cu 30% Zn 
copper Silicon bronze B315-A-7 B315-A-7 Grade WPSB’ Bi24-7 B225-ECuSi 
base 95% Cu 3% Si 
lloys ' oe ‘ 
seta Aluminum bronze (6) Grade WPALB’ Bi24-11a _B225-ECuAl-Al 
91% Cu 9% Al 
Cupro-Nickel (6) B111-70 Cv- Grade WPCN* B122-5 B225-ECuNi 
70% Cu 30% Ni 30 Ni 
99.6% Pure B210-1060 
aluminum 6345-1060 B234-1060 B361-WP1060 (6) B285-ER1060 
B235-1060 
Commercially 
pure (6) B361-W P1100 B247-1100 B285-ER1100 
low strength 
aluminum alloy 
Aluminum base B 241-3003 B210-3003 
manganese B345-3003 B234-3003 B361-W P3003 B247-3003 ~=B285-ER1100 
Aluminum alloy B235-3003 
and B210-5052 
garg titiain fee 8965-9052 B234-5052 B361-WP5052 (6) B285-ER5254 
sities magnesium alloy B235-5052 
; B345-5154 B235-5154 B361-WP5154 (6) B285-ER5254 
B241-6061 B210-6061 
B345-6061 B234-6061 B361-W P6061 B247-6061 B285-ER4043 
Aluminum base B235-6061 
magnesium B241-6062 B210-6062 
silicon B345-6062 B234-6062 B361-WP6062 B247-6062 B285-FR4043 
heat treatable B235-6062 
alloy B241-6063 B210-6063 B361-W P6063 (6) B285-FR4043 
B235-6063 








"When fittings are of welded constructior, the fitting manufacturer shall supplement the grade symbol marking with the 
letter “W.” 

*No ASTM specification has been written. The welding fitting grade symbol is that recommended by MSS Standard SP-25, 
and the raw materials shown are those commonly used. 

*The numerals in these grade symbols are the first two numbers of the minimum euaranteed yield strength of the fittings. 
Fittings having other minimum yield strengths may be similarly designated by using the applicable numerals. 

“No ASTM specification has been written for welding rod of this composition. The symbol used has been generally adopted 
by welding rod manufacturers. 

*Controversy exists as to the appropriate rod for welding this alloy. It is suggested that the welding rod manufacturer be 
contacted for specific recommendations. 

‘No ASTM specification has been written, However, materials having chemical and physical properties comparable to the 
other materials listed may be used. 
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How To Improve Temperature Regulation 
On Instantaneous Heater Systems 


By ERNEST GRAFE 
Field Engineer 
Spence Engineering Co., Inc. 


TEMPERATURE, as a controlled variable, determines 
quality in a product at some point in most processes 
used by industry today. Consequently, proper regula- 
tion of temperature in commercial and industrial 
plants has become a key factor in maintaining op- 
erating efficiency and economy. 

Poor regulation promotes waste; improving the 
regulation in most cases increases both production 
efficiency and product quality. 

More and more frequently, instantaneous heaters 
are being put to use to serve a variety of process and 
other requirements. Such heaters depend upon fast 
and accurate temperature regulating systems. 

Once it is established that waste or inefficiency 
are due to poor control, useful steps can be taken to 
The 


knowledge of his process, however, must be depended 


improve temperature regulation. operator's 
upon to recognize poor control as the culprit. The 
symptoms which he detects will determine the rem- 
edy. Unless the heat exchange system involved is 
well equipped with necessary gages and thermome- 
ters, only vague conclusions as to the reasons for 


poor control will be obtained. 


Basic Instruments Needed 


To help spot such difficulties, almost any process 
system should have at least an initial pressure gage, 
a heater pressure gage, and a thermometer at the 
heater outlet. These are necessary and normal ac- 
cessories. 

A well instrumented heat exchanger will have 


pressure gages installed ahead of and behind the 
valve, plus thermometers at the heater outlet, and on 
critical installations, flow meters and recorders for 
pressure and temperature determination will also be 


included. 
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With such instruments, the general class of control 


weakness can be established. 


Control Failures Are of Three Kinds 


Temperature control failures can be roughly di- 
vided into three classes: underheating, overheating, 
and erratic control. 

Underheating and overheating are terms that are 
often used erroneously to describe generally insensi- 
tive control. In this sense, the meaning of the terms 
will depend upon how the individual sets the regula- 
tor. If he sets it to hold a certain upper limit with the 
system running steadily, a deviation in control that 
allows the system to override the upper limit will be 
called overheating. 

Conversely, if the regulator is set to hold a lower 
limit, any deviation below this level will be called 
underheating. In fact, however, such conditions may 
be neither underheating nor overheating, but rather 
some type of erratic control. 

If insensitive control is the basic problem faced, 
a natural first step would be to install a more respon- 
sive regulator. But such a change might also cause 


erratic control to develop. 


Underheating Indicates Undersizing 


If underheating occurs, the odds are that at least 
one part of the system is too small. This raises cer- 
tain questions which, when answered, will indicate 
the proper correction to be made. 

1) Is the heater big enough? In general, a heater 
should be sized as small as possible for available 
steam pressure or for permissible tube surface tem- 
perature. Keeping the size to a minimum results in 
lower first cost, a more easily controlled heat ex- 
changer, and simplified condensate removal. 

The heater is too small, however, if with the maxi- 
mum permissible steam pressure applied and the 
heater free of condensate, the required outlet tem- 


perature is not achieved. 


14] 











¢ Instantaneous heaters are used today for a wide variety of 
industrial and commercial processes. In many of these, the 
maintenance of one or more accurate temperatures during 
various steps in production is a critical factor for both product 
quality and efficiency. Therefore temperature control that is 
both fast and accurate is of prime importance. To get the most 
out of temperature regulating devices, each component of the 
instantaneous heater system must be assessed separately — 
in relation to the particular heating job to be done. 


A possible exception to this is the problem of the 
“air-bound” heater. If a vacuum breaker is installed 
on the unit, it is possible that air drawn in during a 
period of low load is killing some of the heating sur- 
face. 

This air tends to blanket the heat exchange sur- 
face. excluding the steam, and causing underheating. 
One solution is to add eliminators to both top and 
bottom of the heater to meet the load changes. A 
better solution, from the control point of view, in- 
volves providing a means for draining condensate 


even while the heater is at a vacuum. 


What About the Condensate Drain? 


2) Is the condensate drain inadequate? Flooding 
of the heater at high loads indicates that the trap 
or return line taking condensate away from the trap 
is too small. 

Condensate retained in the heater will cover some 
of the heat exchange surface and prevent full use of 
the heater. A dirty trap or trap strainer may be the 
cause of the flooding. If condensate is not being re- 
moved fast enough there may also be too high a lift 
on the trap. 

Since some instantaneous heater installations are 
not arranged to drain by gravity, regulator modula- 
tion which reduces steam pressure in the heater will 
tend to allow condensate to collect in the heater. 
This condition results in erratic control. 

3) Is the temperature regulator too small? A fall- 
ing off of pressure readings on the heater pressure 
gage coincident with increasing loads indicates that 
steam is not reaching the heater in sufficient quantity. 
Inability to maintain adequate pressure in the heat- 
er at maximum loads is the major warning signal 
here. 

Condensation will take place faster than the steam 
is fed in if the regulator is too small. Proper sizing 
of the temperature regulator is achieved by main- 
taining an adequate balance between the factors of 


steam pressure, heater pressure, and load. 


Heat Source Must Be Adequate 


4) Is the steam supply insufficient? — If the pres- 


sure gage ahead of the regulator shows supply pres- 





sure to be falling off below that required in the heat- 
er for maximum load, no regulator can prevent 
underheating. 

Insufficient pipe sizes may be the simple cause. 
This can be determined by checking the gage at the 
steam source. If this gage indicates no substantial 
loss in pressure, it is likely that the line is too small. 

It is also possible that there is an obstruction in 


the line or that a valve on the line is not fully open. 


Maybe Demand Exceeds Supply 


Another possibility is that the steam demand is 
actually greater than the supply. In this case it is 
usually necessary to install additional generating 
equipment. At times it is possible to level out load 
variations (by adding “storage” in the heated sys- 
tem) to keep the peak within the capability of the 
steam source. 

Enlarging the heater, or installing additional heat- 
ers in an attempt to add heating surface as compensa- 
tion for a lower heater pressure, is almost never a 


suitable correction. 


True Overheating Is Unlikely 


True overheating occurs only infrequently. The 
usual cause is a leak of steam from the regulator or 
from the by-pass around it. If the steam leaks in 
quantities too great for reduced load conditions, the 
result will be overheating. 

Sometimes pressure in the return line may be such 
that when the regulator shuts off. condensate in the 
return will flash to steam and return through the 
trap to the heater and thus cause an overheating 


problem. 


Erratic Control Is ““Temporary” 


Erratic control is sometimes referred to as over 
or underheating (which were discussed in their true 
sense above). Actually erratic control exists where 
transient conditions result in temporary or some- 
times oscillatory variations in temperature beyond 
acceptable limits. 

This brings us to a basic and unavoidable prob- 
lem in establishing accurate temperature control. 
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1 PLOT of load and tempera- 














ture variations vs time for three 
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Heat has to be transferred to and from the thermo- 
static system if it is to function and effect control. 
The thermostat has a substantially constant mass and 
a fixed area in contact with the fluid whose tempera- 
ture is being measured. These two phenomena pro- 


duce the problem of “time-lag.” 


Time Lag Is of Two Kinds 


In general, therefore, the rate at which a thermo- 


stat can respond is directly dependent on the devia- 


tion in temperature from the initial condition — that 


is, the greater the deviation, the faster the thermo- 
static action. For small deviations there may be ap- 
preciable time lag in the response of the control sys- 
tem. This is measurement time lag. 

In addition there may be a time lag in the process 
itself —- for example, where the thermostat bulb 
can only be located at some distance from the heater. 
Measurement time lag added to process time lag, in 
a system otherwise suitable, can be the source of the 
difficulty. 

Measurement time lag is inherent in any system, 
and unavoidable since heat transfer and mass are 
unavoidable. But it is possible for the operator in 
many cases to relocate a thermostat nearer to the 
heater in order to obtain satisfactory control. 

Where this can be done, reinstallation of the ther- 
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mostat should be done according to the manu- 
facturer’s instructions. It has been found, in one in- 
stance, that simply tipping a thermostat bulb from 
a vertical to horizontal position, as the manufacturer 
originally recommended, has provided accurate con- 
trol. 


System Lag Is The Major Problem 


Process and measurement time lags, it is safe to 
say, are the major causes of erratic control. This is 
most clearly seen in the simple process system that 
runs for some time at essentially fixed load and then 
is subject to a quick change to a new load condition. 

With the usual temperature control device, such 
a system will evidence a detectable period of time 
following a load change in which the temperature 
deviates from the set point while the regulator ad- 
justs itself to the new conditions. 

Sometimes the control device most suitable for 
such a system is based on maintaining a temperature 
very accurately at a fixed load condition. Such a 
device will sometimes oscillate temporarily, in terms 
of the controlled temperature, after an abrupt change. 
While this oscillation is in progress, observation of 
the valve movement in comparison with the tempera- 
ture change will often indicate the presence of time 


lag in the process or the thermostat. 





Regulating 
Instantaneous 
Heater Systems 


The pilot operated regulator uses a thermostat 
signal of relatively low power to operate a small pilot 
which directs auxiliary power for more sensitive con- 
trol of wide ranging loads, and for quicker response 
to fast changing loads. 

The basic principle on which most pilot-operated 
regulators are based is such that the main valve is 
operated by the pilot on changes of 1 to 2 F in 
temperature. The narrow throttling range, however, 
tends to introduce instability in controlling most 
really fast-changing load situations. 

Widening out the proportional band of the regula- 
tor to produce stability is an intermediate solution. 
But this wide band may produce a response that is 


either too inaccurate or too slow. 


Action May Be Anticipated 


Many changing load conditions occur so fast that 
they require a certain amount of anticipation in 
order to achieve accurate control. It was to provide 
this slight edge of anticipation that another type of 
regulator was developed. 

In this type of regulator the pressure control por- 
tion of the pilot operates to anticipate a correction 
when a load change occurs. It does so on the basis 
of the heater pressure change that begins to take 
place whenever the load changes. 

This type of regulator tries, without completely 
succeeding, to hold the heater pressure to a fixed 
value until the thermostat signals the pilot that a 
change is needed. This thermostat action comes later 
because of the unavoidable time delay mentioned 


above. 


Air Control May Be Answer 


A system that actually does hold the heater 
pressure constant with fast changes in load is the 
air controlled temperature regulating system. This 
kind of system employs an air supply regulated by 
the thermostat to load the pilot on the regulator. This 
constitutes a “cascade” type of control such as is 
used by the instrument industry for the more diffi- 
cult control jobs. 

For most critical heater applications, additional 
control signals from other sources can be used to an- 


ticipate thermostatic action with its built-in time lag. 


For example, the pressure drop across the water side 
of the heater can be used in some cases to act as an 
anticipatory control. But this type of sophisticated 
control system is not necessary for the majority of 
commercial temperature regulating installations. 
Fig. 1 plots load and temperature variations 
against time for each of three different types of 


regulator. 


Fixed Characteristics Are Measurable 


The process of heat exchange normally takes 
place in a heater that has certain relatively fixed 
measurable characteristics. The surface area of the 
heat exchanger tubes, their coefficient of heat trans- 
fer, and the liquid velocity at a given load which 
governs the amount of time spent by a particle of 
water subjected to heat in the heater, are all rela- 
tively constant characteristics in a heater at some 


specific load condition. 


Temperature Difference Is Control Means 


Only one factor can be varied to any degree by a 
regulator to control the temperature in a_ heater. 
This factor is the difference in temperature between 
the heating fluid (steam) and heated fluid (water). 
The relationship of these factors is shown in the sim- 
plified heat transfer formula: 

QO = UxA(t,—t-)T 

where 

total heat flow in Btu per hr 
a coefficient measuring the rate at which 
heat can be conducted from the heating 
to the heated fluids with given tube ma- 
terials 
the area of heat transfer surface 
the temperature gradient between the 
heating and heated mediums 
the time during which a particle of the 
heated medium is in the exchanger and 
subject to heating 

The coefficient of heat transfer U is constant except 
for a minor variation with liquid velocity through the 
tubes. The area of the heater design remains fixed al- 
though there are heat exchangers designed to vary 
the effective area by the modulating action of the 
temperature regulator. These are not used in sufficient 
numbers to warrant discussion. 

The time factor T depends on the velocity of liquid 
through the tubes and the length of the tubes. This 
velocity in turn is established by the aggregate cross- 
sectional area of the tubes as against the rate of water 
flow in cfm. 

The time factor actually has an adverse effect since 
the lower the load (and therefore the more sensitive 


Heating, Piping & Air Conditioning, July 1961 





the system would be to small changes) the longer the 
time lag before the water from the heater reaches the 
thermostat. 

In addition, when less heat transfer is required the 
water is in the heater for a longer period and thus 
subject to more heat gain. 

The temperature on the water side (t,) can be con- 
sidered as an average (not arithmetic) between in- 
coming and outgoing temperatures. The heat ex- 
change formula is much simplified in the temperature 
expression, but the simplification serves to point up 


how a regulator controls heat transfer. 


Steam Temperature Is Control Factor 


The control factor which the regulator manipulates 
is the steam temperature (¢,). It does this by varying 
the steam pressure in the heater. In general, a reduc- 
tion in steam pressure effects a reduction in steam 
temperature. Except for negligible variations caused 
by superheat, the steam temperature varies in ac- 
cordance with the saturation temperature curve. 

To shut off heat flow (Q) entirely, t, must equal ¢,.. 
If t,. is below 212 F, to stop heat flow ¢, must go be- 
low 212 F too. This means going below atmospheri 
pressure with steam in the heater. The removal of the 
resultant condensate under this operating condition 
is rarely provided for. As a consequence heaters de- 
velop “hammer” when condensate collects. To prevent 
heaters from going below atmospheric pressure, vac- 
uum breakers are often installed to provide contin- 


uous drainage. 


“On-Off Action May Occur 


When this arrangement is used there is a portion of 
the load range through which the temperature reg- 
ulator is not able to function reliably. A regulator 
faced with this situation frequently operates only on 
an “on-off” basis. 

At the time the regulator supplies steam after an 
off period, the heater coils have become partially 
blanketed by air. This retards the installation’s ability 
to maintain the required output temperature until the 
blanketing air is removed. This process time lag per- 
mits a falling off of controlled temperature. 

In response, the regulator opens wider. Unless the 
heated fluid is moving very quickly through the heat 
exchanger, there is a period of time after the air has 
been blown out when overheating can occur. This is 
sensed by the regulator only after some of the over- 
heated fluid reaches the thermostat. The regulator 


will then close and thereby start a repeat of this cycle. 


Compensatory Design Possible 


Where vacuum breakers are used, there are two 
things to do: 1) install substantial air eliminating 
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capacity and 2) reduce heater capacity to a minimum 
and thereby reduce the range of load over which sub- 
atmospheric control will be required. Too much heat- 
er capacity also has the adverse effect of narrowing 
the overall pressure range through which the regula- 
tor may work, making its job more difficult. 


Recirculating Loop Cuts Lag 


At best, the thermostat on a fast-changing or in- 
stantaneous type heater can sense only a local condi- 
tion, not the average condition through the heater. 
For most cases of this sort the most valuable solu- 
tion is an external recirculating loop with a good 
circulator. Such a loop provides the thermostat with 
the ability to monitor continuously the conditions in 


the heater with a minimum time lag. 


Correct Sizing Important 


Any regulator that operates at a small percent of 
its capacity can become unstable by itself or as part 
of a control system. Even when it is centrolling high- 
er load ranges of the system, it is still functioning at 
only a moderate portion of its capacity and the reg- 
ulator can be over-responsive. This coupled with the 
inherent time lag can make the system as a whole 


unstable. 


Use Simple Design Rules 


The whole control system rather than the tempera- 
ture regulator, or any other single component, should 
be designed to achieve ultimate control stability. 
There are three basic rules that can be derived from 
this discussion which can be used as a guide in choos- 
ing suitable components, and in selecting the proper 
sizes. 

1) Size the heater as small as possible. 

2) Size the regulator for the smallest possible ca- 
pacity between steam pressure, heater pressure 
and load. 

Provide adequate condensate drainage for all 
operating ranges, and particularly for a vac- 
uum condition when this is still in the opera- 


ting range over which control is required. 


Select “Up” for Insurance 


If there is any doubt as to how difficult the regu- 
lating job is that has to be done, it is best to choose 
the more advanced type of regulator from those out- 
lined here. Hot water loads can vary quickly and over 
wide ranges. Safety is also a primary consideration. 

Even if it turns out that the more advanced type 


of regulator is not really necessary, it will still 


provide better control than a regulator of lesser 


capabilities. + 





the law 
and 
your profits 


JOHN F. MORRISSEY, author of this regular feature, is an 
attorney at law and has an extensive practical business 
and legal background. This series is based on actual cases. 


All names are, however, fictitious. It should, of course, 
be remembered that the law varies in different states. 


Out-of-Court Arbitration Agreements 
May Themselves Occasion Court Action 


IN OFDER to eliminate expensive court action on disputes arising out of 


installation contracts, the parties may enter into what is known as an 


arbitration agreement. Such an agreement provides for some method of 


resolving the conflict outside of court. Lronically, sometimes the arbitration 


agreement itself becomes a sub- 
ject of dispute and, as in the 
following case, the parties find 
themselves in court. 

For the contracted price of 
$15,000 the Lowe Cold Air Co. 
installed an air conditioning plant 
Theatre. The 
theater paid $3000 at the time 


the contract was signed, but re- 


in the Tropical 


fused to pay the balance on the 
ground that the system inade- 
quately cooled the theater. 

In the hope of resolving the 
matter, they entered into an arbi- 
tration argeement whereby Lowe 
was to place with the Third City 
Bank the sum of $3000 and 
Tropical the sum of $12,000 
the total amount to be held in 
escrow by the bank. 

The condition of the agreement 
was that a test was to be made 
between the hours of 2 and 3 PM 
on a certain Sunday in August 
with a theater audience in at- 
tendance; and further, that the 
plant having been on for a 
reasonable length of time should 
maintain a 15 F temperature 
difference between the inside and 
that recorded in the shade out- 
side. 

If the conditions were met the 
bank was to deliver the money to 
Lowe, but if not the money was 
to go to Tropical, with Lowe 
having the right to remove the air 


conditioning equipment. 


After Lowe claimed that the 
conditions of the test were met 
and Tropical that they were not, 
the bank filed an 


in court to find out which one had 


“interpleader” 


a right to the money. 

The evidence showed that 
Lowe's engineers started the plant 
at 6 PM on the day before the 
test and continued operation 
through the test period. They also 
placed three thermometers flat on 
the floor of the theater. Another 
they placed in a narrow space 
between two buildings, under the 
eaves of one. The other building 
was painted white and the sun 
shone directly upon it. 

Tro p ical’s representatives 
objected to conducting the test in 
such a manner, but Lowe’s engine- 
ers proceeded with the test and 
succeeded in showing a tempera- 
ture differential of 15 to 18 F. 
offered 


court that the air conditioning 


Tropical evidence in 
system was inadequate to cool the 
theater 15 F 


circumstances. The test, Tropical 


under ordinary 


contended, was _ unreasonable. 
purposely deceptive, and conducted 
in bad faith by Lowe. The out- 
side thermometer. because of its 
position under the eaves in a 
place where there was little air 
circulation and where the sun was 
reflected by the white paint, was 
6 to 9 F higher than the average 


shaded temperature. 
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Also, Tropical argued, placing 
the thermometers on the floor of 
the theater was unfair, since they 
recorded temperatures about 3 F 
lower than thermometers placed 
30 in. above the floor. Then too, 
said Tropical, running the plant 
from 6 PM the preceding day 
was an unreasonably long time for 
the system to accomplish the re- 
quirements of the test. 

Objecting to Tropical’s argu- 
ment, Lowe pointed out that the 
arbitration agreement said nothing 
about specific locations of the 
thermometers or about the length 
of time in which the plant could 
operate before the test. The agree- 
ment, said Lowe. provided that 
our engineers should have full con- 
trol to conduct and supervise the 
test. They conducted it in the 
manner in which they saw fit with- 
out violating any terms of the 
agreement. 

Specific terms of the agreement 
may not have been violated, said 
the court, but it was incumbent 
upon Lowe to exercise good faith 
in carrying out the terms of the 
contract so as to comply with the 
intention of the parties and to ac- 
complish the purpose for which 
it was made. The clear intention 
was that a fair test be made. 

The court found the evidence 
to indicate bad faith on the part 
of Lowe, and that if the test had 
been conducted under reasonable 


would 


probably have been unfavorable 


conditions the — results 


to Lowe. The bank was directed 


to pay the escrow to Tropical. a 
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How to Determine Pressure Drop for Water Flow 
In Pipes of Various Materials 


By JOHN D. CONSTANCE 


Professional Engineer 


A vuseEFUL tool for determining pressure drop in pipes when 
full and under pressure is the Hazen-Williams formula: 


v = cr**3*-"0,001-*™ 
where 

v = mean velocity, fps 

r = hydraulic radius, ft 

s = hydraulic slope, ft per ft of length 

c = Hazen-Williams coefficient for roughness 
The Hazen-Williams formula may also be written 

o = 1318er“f" 


Table 1 gives values of the coefficient for roughness 
which may be used for computing pressure drop due to 
friction in pipe for which the coefficient equals other than 
100. 

This formula was designed with a view towards obtain- 
ing a minimum variation in the value for c for all con- 
duits of the same degree of roughness. That is, the object 


TABLE 1 — VALUES for the coefficient of roughness, c, 
for use in Hazen-Williams formula for computing pressure 

drop in pipe 
Kind of Coefficient of 
pipe roughness, ¢ 








Cast iron 

New, well laid 130 

4 to 6 yr old 120 

10 to 12 yr old 110 

13 to 20 yr old 100 

26 to 35 yr old 80 
Asbestos cement 140 
Cement lined 

Applied by hand 125 

Applied by centrifuge 140 
Riveted steel 

New (66 to 144 in.) 110 

10 yr old 100 

Over 10 yr old 95 
Fiber pipe 140 
Bitumastic lined 

Iron or steel 140 
Copper, brass, lead 130 
Tin, or glass pipe 130 
Wood stave pipe 110 
Welded and seamless 100 
Wrought iron 100 
Concrete pipe 100 
Vitrified pipe 100 
Corrugated steel pipe 60 
Tile pipe 110 
Brick pipe (sewers) 100 
Fire hose 

Extremely smooth 143 

Rubber lined 125 to 140 

Mill hose 100 to 120 

Unlined linen 85 to 95 


was to select values for the exponents such that c would 
be, as nearly as practicable, a function of the degree of 
the roughness of the conduit surface, rather than a func- 
tion of the hydraulic radius and slope. 

These values of c depend on the smoothness and regu- 
larity of the internal surfaces, and are likely to vary in 
individual cases. 

The chart on the following page is a simple graph for 
quickly finding the pressure drop for water, based on the 
Hazen-Williams formula and valid for a coefficient, c, of 
100. The shaded area indicates the limits often used for 
good practical values of pressure drop. However, in order 
to apply the results obtained from the graph, we can cor- 
rect the pressure drop values by using a multiplying factor. 

The pressure drop for any value of c (for different kinds 
of conduit as obtained from Table 1) may be determined 
by multiplying the graph value by 

(100/c)*™ 

Table 2 lists various factors to be used with c when the 
value of the coefficient is other than 100. 

Note that the graph is correct for turbulent flow only, 
when the Reynold’s Number is greater than 2100. Ve- 
locities greater than 3 fps indicate turbulent flow. For prac- 
tical purposes, results are acceptable for water tempera- 
tures up to about 90 F, although the graph is based on a 
water temperature of 60 F. Results for colder water would 
also be useful for estimating purposes. 


Example 1 


Given a water flow rate of 20 gpm, what, generally, is 
the line size which should be used for practical purposes? 

Solution: From the graph, a 2 in. line size falls within 
the shaded (acceptable) area, and yields a pressure drop 
of 0.66 psi per 100 ft. 


Example 2 


For the same flow and line size, but using copper pipe, 
what would be the pressure drop? 

Solution: From Table 2, the factor for copper pipe, 
where c = 100, is 0.6152. Therefore the pressure drop for 
copper pipe is equal to 0.66 X 0.6152 = 0.41 psi per 
100 ft. so 


TABLE 2 — FACTORS to be used with coefficient, ¢ of 
other than 100 





Coefficient, ¢ Factor 





60 2.575 
70 1.936 
80 1.512 
90 1.215 
100 1.000 
0.8382 
0.7135 
0.6152 
0.5363 
0.4683 
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How to Provide 


Freeze-Up Protection 


For Heating and Cooling Coils 


© Freeze-up experience reported 
© Air mixing and stratification 
© Steam heating coils 
© Hot water heating coils 

Idle chilled water coils 





FAILURE to provide adequate freeze-up protec- 
tion for heating and cooling coils at various 
stages in a system’s life-cycle may result in costly 
damage to a coil and related property damage 
of even greater proportion if leaking water in- 
undates occupied spaces. No single collection 
of system components at present will completely 
eliminate the need to consider freeze-up protec- 
tion during manufacture, design, installation, 
and operation. Some arrangements may be more 
prone of freezing than others. However, with 
proper attention and application of existing 
knowledge at each stage in a system’s life-cycle, 
and with proper coordination of the various 
components, the incidence of freeze-ups can be 
reduced to a practical minimum. 

It is of interest that freeze-ups are apparently 
becoming more prevalent, or the willingness to 
discuss them is more prevalent, even though 
much has been learned from field research and 
unfortunate experience about the causes and 
ways to prevent them. This may in part be at- 
tributed to the increasing use of hot water for 
heating in central fan systems, and the increas- 
ing use of chilled water for cooling in place of 
direct expansion coils. 

The freeze-up incidence of chilled water coils 
can be attributed in part to the desire of the 


Mechanical Contractors’ 


At the recent meeting of the Mechanical Con- 
tractors Association of America, the results of 


building management to have the cooling system 
in readiness at all times of the year. Because of 
high internal heat gains brought about by in- 
creased use of electric energy for lighting, office 
machines, etc., cooling is often desirable on mild 
days during what a few years ago was considered 
the midpoint of the heating season. Electric 
loads, with the exception of the last two years, 
have been growing’ at the rate of 6 percent per 
year in commercial buildings because of the 
changes in lighting standards and office proce- 
dures. For this reason, more attention must be 
given in design and installation to system ar- 
rangements which will permit operation of the 
cooling system on short notice, or perhaps con- 
tinuously, regardless of calendar date. 

In this report, the causes of freeze-ups and 
ways of providing freeze protection for coils 
which for one reason or another may be exposed 
to air at sub-freezing temperatures are presented. 
Attention is given here only to central systems 
in which steam, hot water, and idle chilled water 
coils may be subjected to freezing during the 
winter or heating operation when the possibility 
of moving low temperature outdoor air over the 
coils exists. Other system elements which for one 
reason or another may be subject to freezing, 
such as chillers, pumps, etc., are not considered. 


Freeze-up Experience 


a survey of the freeze-up experience of the mem- 
bers was reported? by A. I. McFarlan, presi- 
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dent of A. I. McFarlan Co., Inc. The results of 
the survey are listed in Table 1 and Mr. Mc- 
Farlan’s discussion of the results are paraphrased 
below. 

“There appears to be a reluctance on the part 
of owners and mechanical contractors to discuss 
their freeze-up problems. Yet it is only when we 
can examine many cases, such as those analyzed 
in Table 1, that reasonable conclusions can be 
reached. It is difficult to say whether the 35 re- 
plies received represents a cross-section of 
freeze-ups generally, but qualitative observations 
can be made on the basis of the information 
presented in the table. 

“The replies indicate that the freeze-ups are 
not limited to any one type of coil. Hot water 
coils as well as chilled water coils froze both 
with and without steam preheat coils upstream. 
While hot and chilled water coils are considered 
individually, it is reasonable to assume that in 
many cases the same coil is used for both func- 
tions. 

“It seems significant that 25 of the 35 freeze- 
ups were in systems having maximum-minimum 
outside air dampers. In one case, an explanation 
is given to the effect that the thermostat was 
calling for cooling, which opened the O. A. 


damper to the maximum position in a period 


when the outside temperature was below 32 F. 

“The question of stratification is apparently 
one of the leading causes of freeze-ups. If vari- 
able quantities of outside air and return air are 
mixed by the automatic controls, stratification 
will vary continuously. The question is whether 
it is easier to control the stratification, or to elim- 
inate it whenever air can be constantly recir- 
culated by assuring fixed quantities of outside air 
and return air to be mixed and supplied to the 
coils at temperatures above freezing even on the 
coldest day. 

“In the case of systems using 100 percent out- 
side air at all times, there would seem to be 
fewer problems than when the quantities of out- 
side air and recirculated air are continually vary- 
ing. This probably is due to the fact that steam 
distributing tube heaters work more uniformly 
when the air temperature is the same over the 
entire coil face.” 


1Numerals refer to references on page 168. 
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TABLE 1—FREEZE-UP EXPERIENCE of me- 
chanical contractors was recently studied by the 
Mechanical Contractors Association of America. 
The results of this survey are given here for a lim- 
ited return of 35 questionnaires. Though the scope 
of the results is limited, the data provide qualitative 
information on the subject of coil freeze-ups 





What types of coils froze? 


Chiller 

Hot water coil 

Chilled water coil 

Single tube steam coil 

Double tube steam coil 

Hot water coil downstream from DX refrigerant coil 
Single tube steam and chilled water both froze 
Double tube steam and chilled water both froze 


What was the outdoor temperature when the coil froze? 


The temperatures reported ranged from —26 F to 
30 F. 

Fourteen cases were within the range of 15 F to 
25 F. 

In several cases, the temperature is unknown since 
the coil damage was not discovered until 
the end of the heating season when water was re- 
turned to the coil for cooling purposes after hav- 
ing been drained. 


Did system have maximum-minimum outside air dampers? 
Yes 25 
No 7 
100 percent O.A. damper blocked open 1 


Under what condition did chilled water coil freeze? 


Coils which had been drained 
Of these 10, those supposedly flushed with anti- 
freeze 
Those not flushed with anti-freeze 
Not known whether or not they were flushed with 
anti-freeze 
Was pump in operation when hot water coils froze? 


Yes 

Unknown 

Yes, but outdoor air damper blocked open manually 
Yes, but power failed on damper 

Yes, but thermostat calling for cooling 


Was outside air damper stuck open? 
Yes 
Unknown 
Damper reported not tight 
Did freeze-up occur during sleet or snow storm? 
Yes 
Unknown 
Was preheat coil installed ahead of coil that froze? 
Yes 
Not answered 


Who assumed financial obligation for freeze-up? 


No damage (chiller froze) 

Mechanical contractor 

Owner 

Insurance company 

Partially paid by mechanical contractor and manu- 
facturer 

Still under negotiation 

Did not know or did not answer 


What was the extent of the damage? 


Varied from $75 to $15,000 
Varied from “minor” to $40,000 


For coil repairs 
Property damage 








Air Mixing and Stratification—A Common Problem 


As noted earlier, stratification, which may be 
due to inadequate mixing of return and outside 
air, or uneven steam distribution in steam coils, 
is one of the principal causes of freeze-ups in 
otherwise well designed, installed, and operated 
systems. Since the problem is common to both 
steam and water coils, it is discussed here to 
avoid repetition. 

In general, return air and outside air in cen- 
tral air conditioning systems are mixed in pro- 
portions which will provide an average mixed 
air temperature above freezing. For example, 
even in the extreme case where equal volumes of 
air at 75 F and —10 F are mixed, the average 
mixed air temperature will be a safe 32.5 F. 
However, this may lead to a false sense of secu- 
rity, because poor mixing can result in sub-freez- 
ing air being drawn through the system even 
though the average mixed air temperature is 
theoretically above freezing. Idle cooling coils, 
and even active heating coils under certain con- 
ditions of operation may thus freeze up. 

Fig. 1, reproduced from an article* by H. W. 
Alyea, Johnson Service Co., illustrates an unde- 
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sirable fan unit arrangement as far as stratifica- 
tion is concerned. Outside air and recirculated 
air are introduced in parallel streams, which in 
themselves are difficult to mix. To increase the 
likelihood of stratification the parallel leaf 
dampers have been installed in such a way as to 
hinder mixing rather than aid it. The low tem- 
perature outside air moving through the unit 
introduces a freeze hazard for all of the coils 
through which it must pass. Additional com- 
plications occur because the double inlet fan will 
deliver the stratified air unmixed to the sup- 
ply duct system making it difficult, if not im- 
possible, to properly locate a control in the fan 
discharge that will sense the temperature of the 
air leaving the heating coil. An averaging ther- 
mostat will tend to minimize control difficulties 
but will not eliminate the potential freeze hazard 
upstream from the fan. Rotating the fan 90 deg 
with respect to its position in Fig. 1, will tend 
to promote some mixing of the stratified air. 
With the arrangement in Fig. 2, from the 
same article*, some improvement in the condi- 
tions over those of Fig. 1 would be expected. The 





1 POOR AIR MIXING and 
stratification will result with 
fan and end inlet arrangement 
shown here. As installed, damp- 
ers hinder mixing of parallel 
air streams. Condition causes 
unequal heat distribution, con- 
trol problems, and exposes all 
coils to freezing hazards 




















2 BETTER AIR MIXING is 
obtained with this arrangement 
as compared to that in Fig. 1 











Outdoor air and return air 
streams are introduced at op- 
posite sides of mixing chamber 
and dampers are arranged to 
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increase mixing. Single inlet 
fan minimizes stratification 
problems in supply duct and 
control difficulties 
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return air and outside air are introduced at op- 
posite sides of the mixing chamber and parallel 
leaf dampers direct the incoming air in such a 
manner as to increase turbulence and promote 
mixing. Opposed leaf dampers will also promote 
mixing in this type of arrangement. Further re- 
duction in stratification can be obtained by tak- 
ing advantage of the natural mixing resulting 
from the differences in air density by introduc- 
ing the outdoor air into the top of the mixing 
chamber. The use of a single inlet fan in Fig. 2 
mixes the stratified air thus minimizing stratifica- 
tion in the fan discharge and the control prob- 
lems associated with it. However, a single inlet 
fan in a draw through arrangement will have no 
effect on the stratification upstream from the 
fan and freeze hazards caused by poor mixing 
will still exist. 

The stratification and the direction of air flow 
in the arrangement shown in Fig. 2 will vary with 
damper modulation. Thus, the coldest air will 
not necessarily be found in the same location. 
The location of a freezestat downstream from 
the coil is critical and some difficulty may arise 
in determining the proper location which will 
protect the coil. 

Two other factors which may promote poor 
air mixing and stratification, and should be given 
consideration in design are: 

1) Abrupt turns immediately upstream from 
the coil — the air will tend to move to the out- 
side of the turn thus producing unequal loading 
of the coil. Turning vanes, locating the filters 
between the coil and intake, or the use of an 
orifice plate will help to insure uniform flow. 

2) Non-symmetrical return and outdoor air 
intakes — a single plane through the apparatus 


casing is shown in Fig. 2 but symmetry must ex- 
ist in the plane perpendicular to the figure to in- 
sure adequate mixing and uniform flow. If the 
return extended over the full width of the casing 
and the outside air intake over a shorter distance, 
stratification would tend to increase. 

One of the most effective methods of insuring 
adequate mixing of the entering return and out- 
side air streams is by locating the coils down- 
stream* from the fan. If blow-through design is 
provided, the air streams can be effectively 
mixed in the single inlet fan, in most cases, and 
the coils will never be exposed to sub-freezing 
air. However, control location may become a 
problem because of stratification. 

Effective air mixing can be obtained also in 
a double inlet fan provided attention is given 
to the location of the fan inlets with respect to 
the incoming return and outdoor air streams. 
When the plane of the inlets of a double inlet 
fan is perpendicular to the plane of the stratified 
layers of air the mixing* through the fan is ap- 
proximately 1 F in 3.5 F. That is, for every 3.5 
F difference in temperature of the entering air 
streams there will be only a total variation of 1 
F in the mixed air. Continuous mixing is assured 
regardless of the position or modulation of the 
entering air dampers, provided there are no end 
inlet sections (such as are shown in Fig. 1) nor 
severe end loading caused by the presence of 90 
deg. turns without turning vanes. 

Because the mixing process is a time related 
function, the distance between the mixing cham- 
ber and the first coil in the moving air stream 
will have an effect on mixing efficiency. The 
shorter the distance the greater will be the dif- 
ficulty in obtaining good mixing. 


Freeze Prevention for Steam Heating Coils 


The availability of steam coils of the anti- 
freeze or inner distributing tube type has min- 
imized the incidence of steam coil freeze-ups. 
However, as noted in Table 1 the inner-distribut- 
ing tube type of heater is still subject to freeze- 
up when not properly applied. 

Two principal causes for steam coil freeze- 
ups are low condensate flow and waterlogged 
tubes. As noted by R. Crysler, systems applica- 
tion engineer, Minneapolis-Honeywell, at the 
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Mechanical Contractors convention®, a properly 
selected and installed coil with two-position 
steam service is not considered a freeze-up prob- 
lem. Steam coils using proportioning control, 
however, can be a problem if the inner workings 
of the coil under all load conditions are not 
clear. 

Capacity reduction of the coil at light loads 
can be accomplished only by reducing the coil 
mean fin temperature. This can be done only by 


w 








reducing the temperature of the steam in the 
tubes in one of two ways. First, as outlined by 
Mr. Crysler, the coil may remain full of steam 
at reduced temperature and, thus, reduced pres- 
sure. In this case, the total pressure in the coil 
is equal to the partial pressure of the steam. 
Only limited capacity reduction can be obtained 
in this way. For example, with atmospheric re- 
turns, only a 5 to 10 percent capacity reduction 
is obtained by reducing the pressure from 5 psig 
(225F) to 0 psig (212F). Larger capacity re- 
ductions would be experienced with a vacuum 
in the tubes, but condensate drainage becomes 
more difficult, if not impossible, as the vacuum 
is increased. 

The second method of reducing the steam 
temperature is to reduce the partial pressure of 

















3 COLD WEATHER OPERATION of single preheat 
coil designed for high temperature rise with proportional 
control will not freeze as coil is full of steam 
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4 MILD WEATHER OPERATION of coil in Fig. 3 will 
expose a general purpose coil to freeze-up hazard if pro- 
portioning control is used. This may also be an unsafe 
condition for “antifreeze” coils if other safe practices are 
not followed 


the steam in the coil. This is what happens with 
proportioning control and very low absolute 
steam pressures can be obtained in this way. The 
total pressure on the condensing side of the 
tubes in atmospheric return systems remains at 
atmospheric pressure because air bleeds back 
into the coil through the vacuum breakers. In 
vacuum return systems, the mechanism is not so 
clear, but the steam bleeding back into the coil 
through the vacuum breaker will be at a lower 
temperature and control will be achieved. 

To avoid a freeze-up hazard when the flow of 
steam to the coil is reduced, good steam distribu- 
tion over the entire tube length is essential. This 
can be accomplished only by a carefully designed 
coil of the inner distributing tube type. 

Mr. Crysler's remarks’ concerning the inner 
distributing tube coil and selecting preheat coils 
for freeze protection are paraphrased below: 

“Some ‘non-freeze’ type coils are available 
that can maintain distribution down to 10 to 15 
percent of full capacity, other coils cannot dis- 
tribute down to 50 percent successfully. 

“It is unfortunate that meaningful industry 
standards do not exist for evaluation of steam 
distributing tube or ‘non-freeze’ coils. However, 
specifications for ‘non-freeze’ coils could require 
distribution (without extensive cold spots) 
down to, for example, 25 percent of full capacity 
and this would allow several manufacturers to 
bid, and would allow the engineer to use pro- 
portioning service coils with more safety. 

“Figs. 3 and 4 show a typical high temperature 
rise coil installation. With the thermostat set 
for 55 F, during very cold weather the coil is 
full of steam and will not freeze. But in mild 
weather, the air coming into the coil is at say 20 
F. The controller still set at 55 F, will have to 
pinch the valve down until it is putting out only 
47 percent of rated capacity. Part of the coil is 
starved of steam and there is no pressure in the 
coil. The only force draining water out of the 
tubes is gravity. This constitutes a freeze-up 
hazard for general purpose coils, and may be a 
freeze hazard with ‘non-freeze’ coils if other 
safe practices in coil selection and installation 
have also been ignored. 

“One cure for this situation is multiple pre- 
heat on-off control of a coil or coils ahead of the 
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proportioning control coil. Figs. 5 and 6 show 
such an installation. Coil I is controlled on-off 
from outdoor temperature. The second or pro- 
portioning coil is controlled from discharge 
temperature as before. During cold weather, as 
shown in Fig. 5, both coils are full of steam and 
no freeze hazard exists for a properly installed 
coil. 

“When the outdoor temperature rises to 25 
F as indicated in Fig. 6, coil I will shut off and 
air enters coil II at 25 F. However, since the coil 
is selected to raise the air temperature only 35 
F at full capacity, with coil I shut off, coil II will 
have to operate at 87 percent of capacity when 
the incoming air is at 25 F. With the incoming 
air at 32 F, coil II would be required to operate 
at 66 percent of rated capacity. Thus, a properly 
designed ‘non-freeze’ coil would be capable of 
Operating with minimum freeze-up hazard.” 

J. H. Clarke, in his recent series of articles®, 
has made the following observations about the 
method of control proposed in Fig. 6. ‘This 
system is a carryover from the old days when 
steam distributing tube air heaters were not 
available. It is still very popular. Strictly speak- 
ing, two-position preheater valves are not used 
because the sudden opening of such a valve 
causes undesirable thermal stress in the pre- 
heater, sets up a serious water hammer condi- 
tion, and requires rapid readjustment of the 
reheater control to maintain the desired tem- 
perature. 

“Usually the steam valve is opened by a pro- 
portioning thermostat, over a 10 to 15 F range. 
For example, as the outside temperature drops 
from 45 to 35 F. The reheater control valve 
(coil II) would be modulated by means of the 
discharge thermostat.” Mr. Clarke goes on to 
note that while freeze protection is provided, 
this system requires careful coil selection to pre- 
vent overheating and to assure satisfactory con- 
trol. 

It should be apparent that in a central air con- 
ditioning system with the coil located down- 
stream from the mixing chamber, a single inner 
distributing tube type heater with proportioning 
control will function with minimum freeze-up 
hazard providing the following things are true: 

1) Outdoor air and return air are adequately 
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5 MULTIPLE PREHEAT COIL installation minimizes 
freeze-up hazard. Coil I operates with on-off control and 
is always full of steam when air temperature is below 20 
F. Coil II is designed for 35 F rise and is operated with 
proportioning control. In cold weather Coil II is also full 
of steam, thus, minimizing freeze hazard 
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6 MILD WEATHER OPERATION of multiple preheat 
causes coil I to shutoff. Coil II operates under proportion- 
ing control at 87 percent of capacity at condition shown 
to minimize freeze hazard when distributing tube coil is 
used 


mixed upstream from the coil. 

2) The coil sizing is made to satisfy the heat- 
ing load without safety factors except for a 10 
percent dirty tube factor. This is to insure opera- 
tion at as high a percentage of capacity as possi- 
ble when freezing conditions occur. Maintaining 
a well loaded heater is most easily done with a 
single row coil. Two row coils will not be suf- 
ficiently loaded unless wide fin spacing is used. 
Also, the two row coil may load up unevenly 
with the second row taking the load, thus mak- 
ing the first row vulnerable to freezing. 

3) The most important* single factor is that 
proper provisions have been made for draining 
the condensate. 

4) The coil is designed to maintain good 


steam distribution down to a small percentage 
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7 OPPOSED LEAF DAMPERS, located too close to air 
heaters, have caused numerous freeze-ups with face and 
bypass control despite wide open steam valves. High ve- 
locity jets formed when damper is near closed position 
impinge upon tubes to cause freeze hazard. To avoid diffi- 
culty, dampers should be moved back from heaters about 
two leaf widths, at least. Larger air heater tubes also ap- 


pear to reduce the possibility of freezing 
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of its full load design capacity. 


Consider Vertical Tube Arrangements 


Installation of heaters with the tubes vertical 
is preferred by many engineers to assure positive 
drainage, thus reducing the possibility of freez- 
ing. A horizontal coil given careful handling 
and good installation will perform satisfactorily, 
however, experience indicates that the tubes are 
often bent during shipment or installation. 
Pockets which hold condensate and increase 
freeze hazard result. When installed horizontal- 
ly, the tubes should be pitched 14 in. per ft for 
good drainage. 


Exceptions to Every Rule 


The inner distributing tube heater will be 
adequately protected down to a low loading for 
the conditions described above except under un- 
usual conditions such as are illustrated in Fig. 7. 
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8 GOOD STEAM PIPING PRACTICE from freeze protection standpoint is illustrated here. Note that vacuum breaker 
is connected at steam side of heater, but also note that air vent bypass over steam trap will tend to break any vacuums on 
condensate side which may occur while pressure still exists on steam header. See text for comments on desirable minimum 
distance between heater outlets and traps 
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In the situation depicted, face and bypass damp- 
ers are used for control and for added freeze 
protection. Because the opposed-leaf damper has 
better control characteristics than the parallel 
leaf damper in most installations’, they have been 
used with increasing frequency for face and by- 
pass control. When conditions are near freez- 
ing, the face damper approaches the closed posi- 
tion, and the air stream is broken into a number 
of parallel, high velocity streams as shown. A 
considerable distance is required before these 
jets will expand to fill the duct. If the dampers 
are located close to the coil face, and the air is 
below freezing, the impingement of the high 
velocity jets on the tubes may cause a freezing 
situation. Mr. Clarke noted in his article* that 
several freeze-ups of this type had been experi- 
enced. To remedy this situation, especially in 
systems employing 100 percent outside air, the 
opposed-leaf damper should be moved back 
from the face of the coil by at least two leaf 
widths or located to prevent impingement. 


Good Piping Practice 


One of the most important considerations 
in designing for freeze protection of coils which 
are valve controlled is providing for proper 
condensate draingage. This problem is partic- 
ularly severe in 100 percent outside air installa- 
tions. A piping arrangement which provides 
maximum freeze protection and represents good 
practice is illustrated in Fig. 8. This figure is 
reproduced from the articles* by Mr. Clarke, and 
while it pertains particularly to makeup air sys- 
tems, the principles are equally applicable to any 
system. Mr. Clarke’s comments concerning pip- 
ing design and selection of components are 
summarized below. 


Place Coritrol Valve at High Point 


“The piping should always be designed with 
the control valves located at a high point with 
respect to the steam main and the air heaters. 
This permits the condensate to drain either way 
during shutoff conditions. Where this is not pos- 
sible, drip traps should be provided ahead of and 
following the controls to avoid accumulation of 
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condensate. This will prevent one cause of water 
hammer and resultant heater damage. It will also 
avoid a water condition which could cause freez- 


ing.” 


Pitch Condensate Piping to Receiver 


“The condensate piping should be uniformly 
pitched and should be free of high spots or 
pockets in its run to the condensate receiver — 
whether atmospheric or vacuum. The condensate 
should not be discharged at a level above the 
trap, nor should the condensate pipe be led 
above this level at any point between the trap 
and the receiver because modulating valves also 
act as pressure reducers. At partial loads when 
the control valve is nearly closed, the steam pres- 
sure may not be sufficient to discharge conden- 
sate against a positive head. Actually, vacuums 
in excess of 22 in. Hg have been observed in air 
heaters under such circumstances. Obviously, in 
such cases, it is not possible to discharge conden- 
sate above the trap or heater. A flooded heater 
will freeze rapidly when exposed to air below 
freezing temperature.” 


Provide Dirt Leg 


“Condensate piping sizes smaller than 34 in. 
are not recommended. The piping from the heat- 
er should be run to a full size dirt leg at least 
12 in. deep (and preferably deeper). The trap 
connection should be made about 6 in. above the 
bottom of this dirt leg and should be reduced to 
the size required for the condensate capacity. 

“Strainers should always be provided ahead 
of the control valves to keep scale and dirt from 
lodging on the valve seats and from clogging 
the small orifices in the steam distributing tubes 
of the air heaters. Steam strainer basket perfora- 
tions or mesh should be at least 0.045 in. or 1/32 
in. Particles which will go through these open- 
ings are not apt to cause control valve, heater, or 
trap trouble. Smaller openings increase possibili- 
ty of plugging and increase freeze hazard. Where 
used, condensate strainer perforations should 
be 1/16 in. diameter or mesh. 

“There is much difference of opinion as to 
whether or not strainers should be provided 
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ahead of the steam traps. Where a control valve 
strainer is provided and maintained as it should 
be, and an ample dirt leg provided, the conden- 
state strainer can be eliminated.” 


Select Traps Carefully 


“Either float or inverted bucket type steam 
traps may be used. Combined float and thermo- 
static traps, though often recommended for this 
service, should be used with caution because the 
thermostatic elements tend to be unreliable. By 
providing a thermostatic trap over the steam trap 
for air venting, the thermostatic element will not 
be subjected to condensate sludge.” 


Provide Steam Trap for Each Heater 


“A steam trap should be provided for each air 
heater of a multiple heater installation. The trap 
capacities should be based on realistic differen- 
tial pressures across the trap, taking into account 
steam line friction, control valve and air heater 
losses, and the back pressure or vacuum in the 
condensate line. The steam traps should be se- 
lected for the air heaters so that the greater than 
normal ‘startup’ loads of condensate can be 
quickly drained from the air heaters, and to pro- 
vide adequate air venting capacity.” 

“Steam should always be on the air heaters be- 
fore the ventilation systems are started in cold 
weather. If proper procedure is followed, exces- 
sive starting-up load will not occur.” 


Where To Locate Traps 


“The trap should be located a minimum of 12 
in. below the heater outlet. This will provide 
some cooling leg and some static head over the 
trap to maintain condensate flow. It will also 
minimize the possibility of holding condensate 
in the air heaters. In the case of the bottom inlet, 
inverted bucket traps, the 12 in. minimum would 
be to the centerline of the horizontal discharge 
pipe from the trap. 

“John Everetts, Jr., of Charles S. Leopold, con- 
sulting engineers, has made several excellent 
suggestions in this regard: “The distance from 
the intake of the trap to the bottom of the heater 


should be 1.25 to 1.50 times the pressure drop 
through the trap. For example, with 4 psi 
drop (equivalent head is about 14 in. of water), 
this would be a distance of 21 in., and for 1 psi 
drop it would be a distance of 40 in. If space 
requirements are such that this height cannot 
be obtained, then the traps must be selected for 
a lower pressure drop. This will assure sufficient 
head on the traps to provide the required flow 
without backing up into the heater where it 
could freeze.’ Inherently this is more easily done 
with float than with inverted bucket traps. 

“Vacuum breakers (equalizers) should always 
be provided between control valves and air heat- 
ers to prevent the formation of vacuums which 
will hold condensate in the heaters. These 
should be installed regardless of whether two- 
position or modulating control valves are pro- 
vided. 

“While the vacuum breakers are provided for 
the preheaters primarily for freeze protection, 
they also provide better control by keeping water 
out of the heaters. This reduces the possibility of 
hunting. Consequently, the vacuum breakers 
should also be used for reheaters. Note that the 
vacuum breaker should be connected to the top 
of the coil. Also note, that the thermostatic trap 
in the air vent bypass (Fig. 8) will help to 
break any vacuums at the condensate end when 
pressure on the steam header prevents the check 
valve from opening. With modulating control at 
some conditions of loading, a vacuum may exist 
on the condensate side of the distributing tubes 
even though a positive pressure exists on the 
header. 

“The vacuum breaker at the top of the coil 
can either be a thermostatic trap or a check 
valve. It is believed that the small leakage of a 
check valve is preferable to the uncertainty of a 
thermostatic trap. The seat angle of the check 
does not appear to be important, but the 45 deg 
seat might be preferable. 

“Shutoff valves on the steam side of the check 
are desirable for servicing and for checking leak- 
age. The check valve vacuum breaker and its 
piping connection to the steam line should be 
such that water cannot accumulate on either side 
of the flapper and prevent adequate air passage. 
For this reason its connection at the heater tee is 
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preferred. It should be noted that the check 
valve opens to the steam side.” 


Maintain Constant Steam Pressure 


In addition to the above precautions, the steam 
should be supplied from a clean source and at a 
constant pressure. Where steam pressure fluctu- 
ates*, a pressure reducing valve should be in- 
stalled in the supply main to assure constant sup- 
ply pressure. 


Control Considerations 


Good practice should be followed in selecting 
the control components to provide temperature 


control. Careful sizing of the control valves for 
a large pressure drop, and the use of parallel 
control valves when called for in large systems, 
will promote stable control and freedom from 
freeze-up. Valves should fail safe so a normally 
Open type valve is recommended. 

Control should be provided to close the out- 
side air dampers on fan shutdown and freeze- 
stats should be considered in the fan discharge 
or condensate return to shut the system down 
in case of trouble. The location of the air freeze- 
stat in the fan discharge is preferred because it 
is better able to sense trouble in this position. 
Freezestats are no guarantee against freezing, 
however, because they may not always be able 
to sense trouble in time to prevent it. 


Freeze Prevention for Hot Water Coils 


As noted earlier, the increasing use of hot 
water for both preheat and reheat in central air 
conditioning systems has brought about the need 
for consideration of providing freeze protection 
for hot water coils. While in the past, a steam 
preheat coil was invariably installed upstream 
from the hot water coils, this is being done less 
frequently as steam often is not available for 
this service. Consequently, greater freeze hazards 
exist for the hot water coils in such a system, but 
even with steam preheat coils, freeze protection 
for hot water coils cannot be ignored. This is 
indicated by the results of the survey given in 
Table 1. 

The various considerations in providing freeze 
protection for hot water coils were presented* 
at the Mechanical Contractors’ meeting by G. J. 
Haufler, J. J. Nesbitt, Inc. Mr. Haufler’s remarks 
are summarized below. 

“In considering freeze protection for hot wa- 
ter coils, it is of interest to note the general pe- 
riods of time during which freeze-ups of hot 
water coils occur. Although the following per- 
centages are estimated, approximately one-third 
of all reported freeze-ups occur during the pe- 
riod of installation and temporary heat, another 
one-third during non-operating hours such as 
night and weekend periods or breakdowns, and 
another third during periods of normal equip- 
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ment operation. While the latter is an extended 
period of time, and should be most difficult to 
control, at present it still accounts for only ap- 
proximately one-third of the total number of 
hot water freeze-ups. This indicates that even a 
minimum of attention to the prior two periods 
will pay great reward.” 


Freeze Protection During Installation 


“The major part of the problem‘ during instal- 
lation and temporary heating is awareness of the 
hazards, and this can be overcome by bearing in 
mind that freeze-up is a consideration. That is, 
the contractor must recognize the problem and 
coordinate work with the subcontractors accord- 
ingly. Many failures result from pump shutdown 
during night or weekend periods, or from isolat- 
ing a coil or piping zone with hand valves after 
the system has been filled. Several such cases 
have been observed in which almost all the equip- 
ment on the job has frozen at tremendous ex- 
pense to the contractor. Briefly, a number of rec- 
ommendations should be noted which will mini- 
mize freeze-ups during installation. These are: 

“1) Coordination with the electrical contrac- 
tor is of utmost importance, and electricians 
especially should be prohibited from operating 
fan motors without specific permission. 





“2) The piping system should not be filled 
before the pump is wired and connected, and 
before heat is available. 

“3) Ventilating damper units should not be 
opened before the controls are finally adjusted. 
The control contractor should disconnect con- 
trols from valves and dampers until a unit or 
system is in final adjustment. 

“4) The system pumps should remain run- 
ning and the boiler on whenever there is a possi- 
bility that the outdoor temperatures may drop 
below freezing. If this cannot be done, the sys- 
tem should be drained. In the spring and fall this 
often is overlooked and a weekend drop in tem- 
perature has caused severe problems.” 

While discussing this same subject, J. N. 
Scanlon, vice president, Kerby Saunders, Inc., 
suggested two other precautions to observe dur- 
ing construction. This first is to coordinate work 
with the general contractor so the latter does not 
leave any openings in the structure through 
which unexpected and large quantities of outside 
air may enter the system and expose various 
components to freezing. The second is to estab- 
lish clearly with the owner who is responsible 
for system operation in the transition period dur- 
ing completion of construction and before full 
occupancy and training of the operating engineer 
has taken place. With the building partially oc- 
cupied, the building engineer may unknowingly 
produce a hazardous condition when he has not 























been fully instructed in operation of the system. 


Freeze Prevention During Shut-down 


Noting that the number of freeze-ups during 
non-operating hours has decreased in recent 
years, but that they are still too prevalent, Mr. 
Haufler made the following remarks:* 

“In general, the causes for these failures are 
well known, and almost complete safety can be 
assured by giving design consideration to the 
problem. The solution may be summarized by 
the simple statement, ‘flow must always be main- 
tained during any period of sub-freezing weath- 
er.’ This conclusion comes from recognizing that 
all buildings leak air and lose heat, and that out- 
side dampers may not close tightly. 

“Problems during shutdown are primarily as- 
sociated with automatic pump control and other 
control considerations, such as control interlocks 
and night control sequences. The following rec- 
ommendations have proven to be of importance 
and will help to minimize freeze-ups during 
shutdown periods: 

“1) The pump must run during all periods 
when the outside temperature is below 35 F. 
This is mandatory. While it is preferable to use 
reset water temperature control, rather than on- 
off pump operation for maintaining night-time 
temperature, if on-off operation is used for econ- 
omy, an automatic over-ride must be provided to 


9 AUTOMATIC PUMP con- 
trol and surveillance system 
shown here provides maximum 
freeze protection for hot water 
coils by keeping pump running 
continuously whenever outdoor 
temperatures approach freezing 
condition and by alerting oper- 
ator in event of pump failure 
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run the pump whenever outside temperatures 
drop to 35 F. 

“2) A flow alarm is recommended to sound 
warning in the event of a pump failure because 
of a sheared coupling or motor overload. In 
areas of frequent power failures, a small standby 
pump driven by a gas generator is recommended. 

3) Automatic control interlocks should act 
to exhaust control lines or close dampers in the 
event of pump failure. Also, no automatic con- 
trol device should be installed which is capable 
of stopping the pump, such as a low limit 
aquastat on the boiler. If it is desired to prevent 
flow through the boiler until the water is hot, 
a three-way valve bypass should be provided 
rather than stopping the pump. In order to in- 
sure flow, in addition to continuous pump opera- 
tion, it is essential that no other device in the 
system can act to stop flow. In this category, the 
ordinary control interlocks and night control 
sequences especially must be considered. 

4) Some device such as an end-point switch 
must be provided to open the valve as well as 
close the dampers on fan shutdown. This is of 
extreme importance, and failure to observe this 
recommendation has resulted in a large number 
of past freeze-ups. Night control cycles should 
be arranged so that the valve a/ways remains 
open and dampers remain closed. The use of 
zone, night thermostats must be considered with 
regard to their effect on thermostats or controls 
in the remote spaces they are controlling.” 


Provide Automatic Pump Control: 

A schematic diagram of an automatic pump 
control arrangement providing maximum freeze 
protection and surveillance presented’ by Mr. 
Crysler is shown in Fig. 9. Mr. Crysler suggested 
that pump control be tied into the temperature- 
control specifications for every job. Otherwise, 
it is likely a pump and pump-starter will be 
furnished without any freeze protection. 

Since the most important point in providing 
freeze protection is providing continuous pump 
operation during the entire heating season, an 
alarm should be provided (See Fig. 9) to sound 
when the pump stops. A pilot light indicating 
the pump is running is not enough. Operating 
instructions should, of course, be permanently 
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Checklist of Points to Help Prevent 
The Hazards of Hot Water Coil Freeze-Ups* 


@ Locate all control air piping where it can’t 
freeze. 

@ Don’t use room thermostats to prevent 
freeze-ups. 
Oversized valves or valves that hunt add 
to the freeze-up danger. 
Manual control switches should not be 
used where they have a tendency to in- 
crease freeze hazard. 
Circulating pump starters should restart 
automatically after a power failure or 
low-voltage condition. 
Mixed air control of dampers is prefer- 
able. 
Access doors should be provided for all 
airstream thermostats to insure proper 
bulb location. 
Temperature controls are not the only 
safeguard against freeze-ups. 
Freeze protection controls that must op- 
erate routinely indicate an unsafe system 
design. 


*From talk prepared by E. C. Hallanger and R. 
Crysler. See Reference 4. p. 168. 











posted near the control panel. 

Other pump control checks shown in Fig. 9 
include outside alarms for unoccupied buildings; 
a flow indicator independent of the pump cir- 
cuit; automatic control with no provision for 
manual operation; pump located to minimize 
air-binding. 


Control for Safe Night Operation: 

A system with built in safety features for safe 
night operation is given in Fig. 10 from Mr. 
Crysler’s talk. The principal features as outlined 
by Mr. Crysler are: 

“1) An interlock positively opens the valve 
when the fan stops (it is essential that the same 
signal that stops the fan should also open the 
valve). If the pump is running and water is flow- 
ing through the coil, damper leaks such as might 
occur during shutdown, cannot do any damage. 





“2) The freeze protection thermostat, when 
used, will function only during an emer- 
gency such as a pump or boiler failure. Because 
the low limit is bypassed at night, the valve is 
always open.” 

During the discussion following the papers, it 
was observed that on some occasions with sys- 
tems controlled as shown in Fig. 10, gravity cir- 
culation has brought heated air to viscous filters 
and has ignited the oil. Mr. Crysler suggested 
that reset of the hot water control would aid in 
preventing this problem as well as improving 
control during normal system operation. 


Protection During Operation 


Freeze protection during normal operation can 
be enhanced by assuring adequate return-out- 
side air mixing, proper control, consideration of 
coil circuiting and heat transfer relationships, 
and through the use of other than conventional 
system arrangements such as unit pumps, ethylene 
glycol solutions, etc. Ways to provide adequate 
air mixing have been discussed in an earlier sec- 
tion, the others are discussed below: 


Coil Circuiting: 
The effect of coil circuiting on freeze protec- 


Blow through fan 











tion was discussed* by Mr. Haufler. His remarks 
were as follows: 

“Circuiting can have a tremendous bearing on 
the freeze-up resistance of the coil itself. When 
heat transfer takes place with air and water in 
counterflow — the leaving or coldest water in 
contact with the entering or coldest air — the 
leaving water temperature as shown in the upper 
portion of Fig. 11, is dropping in an attempt to 
approach the entering air temperature. What 
the leaving water temperature will be in this case 
depends upon the several factors important in 
the heat transfer relationships for coils. This is 
a hazardous situation with large coil depth. 

“With parallel flow — the entering or hottest 
water in contact with the entering or coldest air 
— it can be seen in Fig. 11 that the leaving wa- 
ter temperature is attempting to approach the 
leaving air temperature. Since the latter is usually 
governed by some type of low limit air stream 
thermostat (usually set at 55 F), the minimum 
leaving water temperature cannot be below 55 F. 

“In consideration of the above, it is recom- 
mended that engineers specify and manufac- 
turers rate their coils on the basis of parallel 
flow installation and that the inlet and outlet 
locations be marked accordingly. 

“It should be noted in passing that counter- 


10 SAFE NIGHT and week- 
end operation with maximum 
freeze protection for hot water 
coils is obtained by control sys- 
tem shown here. Control valve 
opens whenever fan stops and 
pump runs continuously. Freeze 
prevention thermostat with ele- 
ment immersed in coil functions 
only during emergency such as 
pump or boiler failure 


Submaster 
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11 PARALLEL FLOW water 
circuiting of hot water coils in- 
herently provides greater freeze 
protection than counterflow cir- 


COUNTER FLOW 
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cuiting as shown here. In paral- 
lel flow, leaving water ap- 
proaches leaving air tempera- 
ture, which is usually controlled 
at some point above freezing 
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flow arrangements are required for chilled wa- 
ter coils for proper dehumidifying performance. 
The use of a single coil for both heating and 
cooling without provision for changeover of flow 
direction is extremely hazardous because the 
cooling requirement usually dictates coil sizing 
and circuiting, and will result in a deep coil in 
a counterflow arrangement.” 


Provide Proper Control: 

Fig. 12 shows the system presented in Fig. 10 
during normal or day operation. Mr. Crysler’s 
remarks® concerning control were as follows: 

“The lower the water temperature supplied 


12 NORMAL OPERATION 
of system in Fig. 10 is illus- 
trated here. Submaster prevents 
valve closure by adjustment of 
room thermostat. Water temper- 
ature is reset \ assure maxi- 
mum flow at any o.tdoor tem- 
perature condition. Freezestat 
T1 stops fan and closes damp- 
ers if freezing air is discharged 
by fan 


Outdoor 
oir 
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from the boiler, the more water has to flow 
through the coil to satisfy the demands of the 
temperature controls. If the water is very hot, just 
a trickle will be called for by the control system. 
Because of the low velocity and with counterflow 
circuiting as noted above, the water could be at 
or near entering air temperature. If freezing air 
happened to enter the coil near the last rows of 
tubes, this could mean freeze-up. 

“Another freeze hazard is caused by unstable 
control action. With a combination of too hot 
water, oversized valves, and oversized pumps, it 
is possible for the submaster or low limit con- 
troller to hunt. If the hunt period is sufficiently 
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long, freeze-up can occur after the thermostat 
has shut off the valve and before the thermostat 
can reopen the valve. The submaster is preferred 
for large spaces since it keeps the valve under 
control from the duct controller instead of from 
the room thermostat. This will prevent valve 
closure which might occur because of adjust- 
ments of the space thermostat. 

“It should be noted that problems associated 
with air mixing have been minimized by placing 
the coil downstream from the fan. 


Avoid these Preheat Control Methods: 

“Water coils selected for preheat using 100 
percent outdoor air present a special problem. 
One method of providing freeze protection — 
which has proven unsatisfactory — is the use of 
a fixed bypass around the control valve which 
assures a minimum flow of water to the coil. The 
bypass method is not satisfactory because: 

“1) Even a small flow of water going through 
the coil will overheat the building or room in 
mild weather. 

“2) If the flow is reduced to the point where 
the room will not overheat, the flow will be so 


small that the bypass will almost certainly be- 





come clogged and inoperative after a short time. 

“Another poor solution is to use straight pro- 
portioning control of an outside air preheat coil 
where a safety control stops the fan when air 
coming off the coil approaches freezing tempera- 
tures. This is not good because the thermostat 
can shut off the valve: then the tightness of the 
outside air damper is the only protection against 
freezing.” 


Unit Pump Method for Preheat: 

A better solution for using hot water to heat 
outside air was presented in a recent article’ by 
S. I. Rottmayer, Samuel R. Lewis & Associates. 
A schematic diagram of the piping arrangement 
used by Mr. Rottmayer in what is frequently 
called the “unit pump” method is shown in Fig. 
13. In this system, the circulator keeps water 
flowing through the coil continuously with 
enough hot supply water admitted to the circuit 
to maintain the required discharge air tempera- 
ture. The three-way valve is controlled to re- 
spond either to room temperature or the dis- 
charge air temperature. As noted above, control 
by a submaster in the discharge air is preferable. 

Safety controls not shown in Fig. 13 but em- 


13 UNIT PUMP arrangement 
illustrated here provides freeze 
protection for hot water coils 
used to heat 100 percent out- 
door air. Pump assures constant 
circulation of water through 
coil. Additional freeze protec- 
tion controls not shown which 
should be considered include a 
freezestat in the air down- 
stream from the coil, a flow 
control, and a freezestat in the 
leaving water 
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ployed by Mr. Rottmayer include: control to close 
outside air intake dampers on fan shutdown, 
and a freezestat in the air downstream from the 
coil. Others which should be considered include: 
an aquastat in the water leaving the coil to stop 
the fan and close the outside air dampers at some 
preset minimum water temperature, and a flow 
control to provide the same function in the event 
the unit pump fails. However, as noted*® by Mr. 
Rottmayer, judicious use of safety controls should 
be made, with the knowledge that: 

“1) The investment costs must be weighed 
against the expected returns. 

“2) Such controls, in themselves, are not in- 
fallible. 

3) A false sense of security may follow the 
use of multiple safety controls, resulting in aban- 
doning the vigilant supervision that is due any 
mechanical equipment by the operating person- 
nel.” 


Ethylene Glycol-W ater Systems: 

Another method suggested® by Mr. Crysler 
for heating outside air is with a water-to-glycol 
heat exchanger such as is shown in Fig. 14. In 
this system, an ethylene glycol-water solution is 
circulated through the preheaters. This system, 
it was pointed out, may be more economical in 
the long run than the various safety controls 
and alarms necessary with water even though 
the heat exchanger and extra pump must be pro- 
vided. This is especially true if several preheat- 
ers can be supplied from a single glycol heat ex- 
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14 ETHYLENE GLYCOL-WATER solutions in sec- 
ondary heat exchange system as shown here provide maxi- 
mum protection for hot water coils used to heat 100 per- 
cent outdoor air. Properties of ethylene glycol-water solu- 
tions must be considered in design and installation to as- 
sure satisfactory performance. Freeze protection should be 
considered for water-glycol exchanger to stop fan and 
close outdoor air damper whenever flow of hot water is 
interrupted 


changer. Freeze protection must still be given 
some consideration in this arrangement too. 
Freeze-ups of the water-to-glycol heat exchanger 
have been experienced when the flow of hot wa- 
ter has been interrupted and the glycol-water 
solution permitted to circulate and the fan con- 
tinued to move air at sub-freezing temperatures 
through the preheat coils. Design and installa- 
tion considerations for systems employing ethyl- 
ene glycol-water solutions were presented™ in 
the HPAC Engineering Data File, “How to Pre- 
vent Failures in Radiant Heating and Snow Melt- 
ing Systems.” 


Freeze Protection For Idle Cooling Coils 


Providing freeze protection for idle chilled 
water coils is increasing in importance because 
of increased internal loads (lighting, office ma- 
chines, etc.) and increased desire on the part of 
tenants and owners to obtain uniform tempera- 
tures year around. To do this, cooling may be 
required on a warm January day even in north- 
ern climates. To be prepared to provide this 
service, the cooling system must be in a constant 
state of readiness as time usually is not available 
to fill drained coils. 

Notwithstanding the above remarks, cooling 
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systems can be divided into two categories re- 
quiring different approaches to providing freeze 
protection. These are systems in which mechani- 
cal cooling is definitely not required for three or 
four and possibly five months of the year, and 
systems in which cooling may be required when- 
ever the outside temperature exceeds 55 to 60 F. 


Systems Which Can Be Laid Up 


When a system will not be called upon to pro- 
vide cooling for several months, it is good eco- 





nomics to lay the system up in such a way that 
freezing will not occur under any condition of 
operation. Lay up simply requires complete drain- 
ing of the coils and associated piping which may 
be exposed to sub-freezing air. Good drainage 


in turn requires: 
1) Coils pitched down in the casing toward 


the drain cocks. 

2) Piping arranged to insure drainage of all 
tubes and both headers. This may sometimes re- 
quire installation of a drain between the supply 
shutoff valve and the coil header. 

While the above is considered to be adequate 
by most coil manufacturers, evidence exists tha‘ 
for one reason or another coils do not always 
drain completely (See Table 1). 

To overcome this, two methods of attack can 
be used: 

1) After draining, the coil can be blown with 
low pressure air (40 psi). This may have to be 
repeated several times to completely dry the 
coil because the water may be vaporized and 
recondense in the tubes. High pressure air should 
not be used as it increases the problem of vapor- 
ization and may damage the coil, controls, etc. 

2) A better solution is to flush the coil by 
pumping a concentrated solution of ethylene 
glycol through it to pick up residual moisture. 
This will result in a safe water-glycol solution in 
any pockets in the coil which may hold water. 
The anti-freeze can be used repeatedly for flush- 
ing out coils, but its concentration must be 
checked periodically to insure that it will pro- 
vide the degree of protection required. Through 
repeated usage, the initial solution will be di- 
luted and the freezing point will increase, thus 
reducing the protection offered by using it. 


Systems for Year Around Cooling 


Freeze protection for idle chilled water coils. 
which can provide cooling on demand and, thus, 
must be filled year around, has been accomplished 
in a variety of ways. Freezing may be caused 
by poor air mixing and stratification, or by me- 
chanical failure of the preheat system. Published 
information on this subject is limited, but experi- 
ence reported at the Mechanical Contractors’ con- 
vention provides a base for exploring the subject 


in more detail. Two methods will be considered 
here; namely, the use of ethylene glycol-water 
mixtures in the entire chilled water piping sys- 
tem, and chilled water pump operation as a 
method of freeze protection. 


Use Pump to Prevent Freeze-ups 


Operation of the chilled water pumps has 
provided apparent freedom from freeze-ups of 
idle chilled water coils. This method was re- 
ported’* in 1953 by W. A. Stahl and at the 
Mechanical Contractors’ convention by W. J. 
Abraham" and others. It was noted also that 
this method is very popular in the upper New 
York area. Although pump operation is ap- 
parently successful, reliance should not be placed 
On pump operation to prevent freeze-ups unless 
design consideration is given to the factors in- 
volved. Some that must be considered are coil 
circuiting, water velocity, air velocity, and other 
variables related to the heat transfer between 
the moving air and the water in the coil. 

To examine qualitatively the effect of each of 
these, engineering estimates were made of the 
minimum entering air temperature that would 
produce a minimum leaving water temperature 
of 33 F in one pass of a finned tube coil. The 
assumption was made that an average leaving 
water temperature of 33 F will preclude ice for- 
mation in the coils. Actually, a layer of ice may 
form where local tube temperatures are below 32 
F. This will tend to increase the pump head, but 
decrease heat transfer because of the reduction 
in flow and reduced inside surface area. Thus, it 
is assumed that these factors balance one another 
and safe operation results. 

The coil selected for this evaluation was a 
finned chilled water coil with 5g in. O.D. copper 
tubes. Estimates were made for a single tube pass 
but the results apply to a coil of any height. The 
minimum entering air temperatures were deter- 
mined by a trial and error solution with the 
knowledge that the heat loss from the water, 
the heat gain to the air, and the overall heat 
transfer based on manufacturer's data must be 
equal when steady state exists. 

It was also assumed that water at 65 F would 
be supplied continuously to the coil by the sys- 
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tem pump. The volume of the system, duration 
of hazardous freezing conditions, and heat trans- 
fer so the water in other coils in the system and 
the piping, would determine whether 65 F water 
could be supplied for sufficient time to provide 
freeze protection. 

A summary of the calculations is given in Figs. 
15 and 16. The following observations can be 
made: 

1) As water velocity is decreased (See Fig. 
15) — usually for reasons of economy to reduce 
pump operating costs — decreased freeze protec- 
tion results. Although it might be assumed that 
reduced water velocity, because of reduced heat 
transfer, would give greater protection, the de- 
crease in the energy available in the water per 
unit time decreases at a greater rate. Consequent- 
ly, providing freeze protection by operation of 
the system pump at reduced speed or by operat- 
ing only one of a number of pumps in parallel 
to minimize pump operating costs should be done 
with due caution. 

2) Parallel circuiting of chilled water coils 
during the winter by a suitable piping arrange- 
ment (Fig. 15) will provide increased protection 
at a given water velocity or reduce the required 
velocity and, therefore, the pump head for any 
desired protection temperature. 

3) Increases in coil width and coil depth 
(number of rows) will decrease the protection 
provided at given water and air velocities (Fig. 
16). For example, a 6-row coil, 10 ft wide will 
be protected for entering air temperatures of 


about 27 F, but a 6-row coil 4 ft wide will be 
protected to about —3 F. It should be noted 
that Fig. 16 is for a counterflow circuiting ar- 
rangement. With parallelflow, the trends would 
be the same but the curves would shift to the left 
to indicate increased freeze protection for this 
method of circuiting. 

4) Increased air velocity, because it increases 
heat transfer, will also raise the minimum air 
temperature which can be tolerated. 

In short, anything that increases the heat trans 
fer in the coil from the water, or decreases the 


heat delivered to the coil by the water in unit 
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15 IDLE CHILLED WATER coils can be protected from 
freezing by running chilled water system pumps but pro- 
tection achieved depends upon water velocity and coil cir- 
cuiting as shown here for coil with ¥g in. O.D. copper 
Other calculating 
were: air velocity of 500 fpm, entering water temperature 


tubes. conditions assumed in curves 


of 65 F, and leaving water temperature of 33 F 





16 COIL FACE WIDTH and depth affect 
amount of freeze protection that can be ob- 
tained for idle chilled water coils by pump 
operation as shown here. Counterflow cir- 
cuiting of the coils was assumed in calcu- 
lating these curves. Trends would be same 
with parallel flow but curves would shift 
to left indicating greater protection for giv- 
en coil and flow conditions 
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time, will increase the freeze-up hazard. 

In his talk at the Mechanical Contractors’ con- 
vention, W. J. Abraham, operating engineer. The 
Merchandise Mart, suggested** the following pre- 
ventive operating procedures related to the use 
of pump operation for freeze protection of 
chilled water coils: 

“1) Operate chilled water pumps when the 
outside temperature drops below 35 F. 

“2) In fan rooms where stratification is ap- 
parent, attempt to eliminate the stratification. 

“3) When the outside temperature is below 
freezing, operate all systems with the chilled 
water valves wide open. 

“4) When temperatures are below 20 F, start 
and stop all fan systems locally.” 


Water-Glycol Solutions 


The second and, perhaps more positive, meth- 
od of protecting chilled water coils is to use an 
ethylene glycol-water solution in the chilled wa- 
ter system. Both ethylene glycol-water solutions 
and methyl alcohol-water solutions are being 
used by one plant engineer’ in all industrial air 
conditioning systems that he designs. 

While the use of these antifreeze solutions 
causes no particular difficulty in new systems 
when taken into consideration in design and in- 
stallation, some properties of the solutions make 
application in existing systems difficult. The prin- 
cipal considerations are the leak tendency of the 
ethylene glycol-water solutions, and properties 
which tend to reduce heat transfer. 

Ethylene glvcol-water solutions decrease sur- 
face tension and, thus, have a greater tendency 
to leak than water. In new systems designed to 
operate with an antifreeze solution, either sol- 
dered or welded construction is recommended. 
A hydraulic test at 114 times the maximum ex- 
pected design pressure is usually sufficient to as- 
sure a leak-free system. Before using the solu- 
tions in existing systems, consideration should 
be given to the integrity of the piping remem- 
bering that leaks may occur where none were ob- 
served with water. 

Because other properties of the solutions such 
as specific heat, specific gravity, and viscosity also 
differ from that of water, the flow and heat trans- 


fer characteristics of an existing system must be 
evaluated before attempting to use the solutions 
for freeze protection. In new systems, these can 
be compensated for in design. In general, the 
effect is to increase™* the physical size of pumps, 
heat exchange equipment, and piping. Thus, the 
additional cost must be weighed against the cost 
of providing protection by continuous pump 
operation and assuming a reasonable incidence 
of freeze-ups. 

Ethylene glycol-water solutions can be corro- 
sive and must be suitably inhibited. Depletion 
of the inhibitor takes place gradually during 
operation and periodic checks of its quality must 
be made. This can be done on a scheduled basis 
with other water treatment checks. If attention 
is given to maintaining the solution, the corro- 
sion problem is no greater than it is with water. 
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acts fast: There are times when a valve must shut 

off NOW! That's why you'll find Rockwell- 
Nordstrom valves in critical operations everywhere. With their smooth, 
fast quarter turn action and positive shut-off they’re man’s best 
friend in an emergency. It makes a lot of sense to use these same 
Rockwell-Nordstrom valves in all services—they cost no more. We'll 
be happy to send you complete information. 





ROCKWELL- Nordstrom VALVES 


another fine product by Gy 


ROCKWELL 





Write to: Please send me Bulletin V-217. 
Rockwell Manufacturing Company 
110G N. Lexington Ave., Name 
Pittsburgh 8, Pa. 
Canadian Valve Licensee: Company 
Peacock Brothers, Ltd. 
Box 1040, Montreal, Quebec Street 
Rockwell International, S.A. 
81 Rue de la Servette Cit Jone 
Geneva, Switzerland 








A test: inspect these frames 


AIR CONDITIONING 
UNIT ‘‘A”’ 


14 Basic Sizes, 24 Different 
Arrangements (500-36,000 cfm.) 


AIR CONDITIONING 
UNIT ‘'D’’ 


12 Basic Sizes, 24 Different 
Arrangements (500-36,000 cfm.) 


Now, who are the 2 manufacturers? 


True, Unit “D” construction could be confused 
with that on any of several well-known central 
station air conditioning units. 

But it would be hard to mistake Unit “A” for an 
industry standard. “A” is the exclusive Penta-Post 
and double drain pan construction offered as 
standard on only Kennard/Nelson Better Air 
(Type A) air conditioning units. 

Unit “D” is a Kennard/Nelson product, too! It 
shows the solid frame of the Standard (Type D) 
line. This is a competitively priced line with many 


Better Air features . . . designed expressly to “meet 
or exceed” all industry standards. 
Two lines. One manufacturer. A Kennard/Nelson 
line for projects where quality comes first plus 
one for those where an “industry standard” is 
required. 


Your Kennard/Nelson representative will demon- 
strate these frame styles in your office. Call him 
or write for literature on these units: American 
Air Filter Company, Inc., 373 Central Avenue, 
Louisville, Kentucky. 


| Aix Litter 


BETTER AIR IS OUR BUSINESS 
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SOUND CO 


Only Jenn-Air’s QT Sound Con- 
trol Curb absorbs 90% of the ex- 
hauster’s sound power at inlet—a 
performance rating verified by inde- 
pendent laboratory tests. This is 
equivalent to the attenuation of 18 
feet of 14” square duct lined with 
one inch of glass fiber (6# density). 


Jenn-Air’s QT Curb achieves 
whisper-quiet ventilation without 


sacrificing air moving capacity. Air 
delivery is only 10% less (including 
damper loss) than through a conven- 


tional curb. 


Get all the facts before you specify 
—you'll find that the QT Sound Con- 
trol Curb has no equal when it comes 
to effective noise suppression of 
power roof exhausters. Write for 
Bulletin 601-SC. 


JENN-AIR leads in functional imagineering 


Patent Pending 


EXCLUSIVE JENN-AIR DESIGN 
Cross Section QT Sound Control Curb 




















Patent 
Pending 


“AIR 








JENN-AIR PRODUCTS COMPANY, INC., 1102 STADIUM DRIVE, INDIANAPOLIS 7, INDIANA 
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for your large air moving requirements .. . 


CALL ON BARRY FOR THE BIG ONES! 


NORT HERN 
5 


centrifugal fans are engineered to do the job RIGHT! 


Yes, big air moving jobs can bring big headaches . . . unless your blower 
supplier can give you fast delivery on fans that will do the job right. That’s 
where Barry’s experience pays off for you! 


Barry builds a lot of big fans, and Barry’s know-how assures you of 
speedy delivery on every big blower project. And the same inherent precision, 
good design, perfect balance and overall attention that regularly goes into 
our smaller fans will also be found in our larger units. 


Whenever you require big volume fan equipment—see your Barry 
representative. And even if your fan needs are not as large as the blowers 
shown here, your Barry representative can help you solve all your problems 
quickly and efficiently! 


fast delivery too!—on fans in all classes from | to IV:— 
check with BARRY first, you'll save time and money! 


RERWY BLOWER CO. 


member of air moving and 
3100 CALIFORNIA ST. N. E., MINNEAPOLIS 18, MINN. 


conditioning association inc. 


FC VENTILATING FANS « INDUCED DRAFT FANS + STEEL PLATE FANS» FAN WHEELS AND SCROLLS + BBC VENTILATION FANS + FORCED DRAFT FANS + FUME EXHAUST FANS 
e UTILITY EXHAUSTERS « BELTED VENTILATING SETS » MATERIAL HANDLING FANS « MEDIUM PRESSURE BLOWERS « SPECIAL APPLICATIONS 
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economy| 
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FIBRE DUCT 


In slab perimeter heating, cooling, and combination systems, 
SONOAIRDUCT Fibre Duct means real economy for both 
contractors and owners... saves money before, during and 
after installation. 

First, SONOAIRDUCT is a quality product... yet it costs 
no more than ordinary fibre duct. Its dependability and per- 
formance have been proved in thousands of installations, 
and it meets or exceeds all F.H.A. criteria and test require- 
ments for products in this category. 


Second, SONOAIRDUCT saves installation time and 
labor. It is lightweight for easy handling and leveling, and 


long lengths mean fewer joints to make. It can be quickly 
cut to length or mitered with a hand saw—right at the job. 
And, it won't chip, crack or break when dropped. 
SONOAIRDUCT helps save on fuel, too. The aluminum 
foil lining and thick fibre wall combine to provide minimum 
air flow resistance and a very low B.T.U. loss ratio... so 
that more heated (or cooled) air is delivered where it’s 
wanted: at the register. 

On slab perimeter jobs, specify... buy...insist on 
SONOAIRDUCT —the original (and still best-selling) Fibre 
Duct. In 23 sizes—2” to 36" 1.D., standard 18’ lengths. 


See our catalog in Sweet's. 
For complete information, prices, and FREE installation manual, write 


SONOCO PRODUCTS COMPANY, HARTSVILLE, S. C. + La Puente, Calif. « Fremont, Calif. « Montclair, N 
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Hertzka G Knowles and 
Skidmore, Owings & Merrill 
Associated Architects 


Haas and Haynie 
Generai Contractor 


McClenahan Company 
Heating, Plumbing, Air Conditioning 





Modern smooth-fin design of Aerofin coils permits ample heat- 
exchange capacity in limited space—permits the use of high 
velocities without turbulence or excessive resistance. 


Aerofin performance data are laboratory and field proved. You 
can safely specify Aerofin coils at full published ratings. 


ae pale sa ' 5 More - 300 as 

: ; ~ water reheat coils 

— and y throughout the build- 
ing provide zone 
heating 


Ae ROFIN CorPoRATION 


101 Greenway Ave., Syracuse 3, N.Y. 





Aerofin is sold only by manufacturers of fan system apparatus. 
List on request. 


ENGINEERING OFFICES IN PRINCIPAL CITIES 
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EQUIPMENT DEVELOPMENTS 


Packaged Boiler Produces 
Up to 2,009,000 Btu Per Hr 


Three-pass, low pressure unit has 
rated output from 355,000 through 
2,009,000 Btu per hr, or 10.6 through 
60 hp. Available in 12 sizes. Handles 
primary 


and secondary gas on a 


separate basis, producing a_ high 
CO.. Comes in two sections for instal- 
lation in the field: a one-piece boiler 
and a one-piece burner-base assembly. 
Designed for 15 psi steam or 30 psi 
water and is hydrostatically tested at 
60 psi. Information sent on request. 

Tron Fireman Manufacturing Co.., 
3299 W. 106th St., Cleveland 11, 


Ohio. 


Power Gas Burners 
Have High Capacities 


Units available in two types: model 
“LL” units, with square wind boxes, 
have a capacity range of from 350,- 
000 to 6,000,000 Btu per hr; model 
“K” units have a flange-mounted, cy- 
lindrical burner box with built-in 
refractory face and capacities from 
200,000 to 6,000,000 Btu per hr. 
Mid-Continent Metal Products Co., 
2717 N. Greenview Ave., Chicago 14, 
lil. 


Cabinet Unit Heaters 
Available in 136 Models 


Units available in 17 types with 
eight sizes in each type. Includes 
free-standing units, models for 
mounting on walls or ceilings, and 
for recessed installations. Feature 
optional push-button lubrication 
systems that send metered amounts of 
lubricant to 


every oiling point. 


Available with either automatic or 
manual controls for use with hot 
water or steam systems. With the 
use of optional equipment, units can 
be used to ventilate with outside air. 
Air delivery capacities range from 
250 to 2000 cfm. Modine Manu- 
facturing Co., 1500 DeKoven Ave., 
Racine, Wis. 


Hermetic Condensing Units 
Range from 20 to 60 Tons 


Units for use in field assembled 
air conditioning equipment. Con- 
sists of a water-cooled condenser, a 
hermetic compressor, and a control 
center. Suction operating tempera- 
tures from 20 to 50 F are standard. 
Starters, safety controls, gage panel, 
and all internal control and power 


wiring between control center and 


compressor are standard. Motor pro- 
tected 
pressor is equipped with quick-trip 


against overheating. Com- 
overload relays for protection against 
motor 
currents, Westinghouse Electric 
Corp., P.O. Box 2278, Pittsburgh 30, 


Pa. 


excessive instantaneous 


Roof Mounted Air Conditioners 
In 71/2, 10, and 15 Ton Models 


Units for cooling, heating, or year 
around air conditioning available in 
714, 10, and 15 ton models. Can be 
used in combination for higher 
capacities. Heating units use natural, 
mixed, or propane gas. Heat ex- 
changers can be placed upstream or 
downstream of the cooling coil. 
Chrysler Corp., Airtemp Div., 1600 


Webster St., Dayton 4, Ohio. 





directly for more details. 





INFORMATION on capacities, dimensions, applications, and special fea- 
tures in each EQUIPMENT DEVELOPMENT item is presented in accordance 
with material furnished by the manufacturers, who may be contacted 
Other Departments... 
Recent Trade Literature 
We Hear That . . . . . . . . . . . . .228 


Meetings and Conventions ... . . 234 


New Books and Reports ..... . .240 


Seiten 
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another LENN@X installation 













Provides a clean, fresh 
atmosphere’ with extreme 
simplicity and economy 


**The versatility of the equipment permits us to completely ventilate our 
manufacturing area and provides a clean, fresh atmosphere for our 
employees. We are convinced that the Lennox direct-fired system has 
many advantages over the conventional small unit heater system. We 
are enjoying these benefits.’’—-Maintenance Supt., Kraloy-Chemtrol 
Co., a subsidiary of Rexall Drug & Chemical Co., Santa Ana, Calif. 


Whether the job calls for heating, air conditioning, make-up air, 
ventilation, process work—or a combination, Lennox offers a com- 
plete line of warm air heating and air conditioning equipment— 
from one manufacturer. Direct-fired industrial heaters with up to 2 
million Btuh capacities, and air conditioning equipment for every 
size of installation are all designed, tested and manufactured in our 
own factories. You deal with one company, represented by one man 
who is a professional heating and air conditioning technician. He 
relieves you of details and red tape—has the right equipment on the 
job when you need it. For complete information on Lennox indus- 
trial heating and air conditioning equipment, write LENNOX, 620 S. 
12th Ave., Marshalltown, Iowa, or phone your nearest Lennox office. 






LENNOX: A SINGLE SOURCE FOR HEATING, VENTILATING, A/R COND/TION/ING 

















5 Lennox units used to 

heat and ventilate this 

large Kraloy-Chemtrol 
plastics plant 


This big open plant utilizes five horizontally- 
mounted, large capacity gas-fired heaters. The 
units are strategically located around the perimeter 
of the building, with individual thermostats pro- 
viding finger-tip regulation of temperature. Each 
of the units heats and ventilates approximately 
25,000 square feet of floor area. Fresh air louvers 
are installed in the outside walls to provide addi- 
tional ventilation in the summertime. The heater 
fans pickup outdoor air and discharge it through 
the discharge nozzles to provide spot cooling. Out- 
side exhaust stacks don’t extend above the roof 
line due to induced draft equipment. Compact 
design and trouble-free operation have helped re- 
duce maintenance costs—as in all Lennox industrial 
installations. 


Lennox can heat, 
cool and ventilate 
any existing building 


The complete line of Lennox 
equipment, and your Lennox 
representative will not only 
make your buying or designing 
job easier, but will give you an 
integrated heating and air con- 
ditioning system. 





Dont be satistied with less than 


LENNOX 


HEATS - COOLS - TREATS AND MOVES AIR 


LENNOX IN TRIES INC. FOUNDE 95 MARSHALLTOWN AN MOINE wa me 410 
SYRACUSE. NEW YORK. DECAT SEORGIA, FT. WORTH, TEXA ALT LAKE CITY, UTAM, LOS ANGE 
BORNIA. LENNOX IN RIES (CANADA) LT TORONTO. MONTREAL, CALGARY, VAN 
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EQUIPMENT DEVELOPMENTS 


Continued 





Solenoid Valve 
For Cryogenic Service 


Midget packless type two-way solenoid valve for 
handling cryogenic liquids and gases. Controls flows 
from 100 F to temperatures approaching absolute 
zero. Supplied in either brass or stainless steel with 
“Teflon” discs and gaskets. Can be mounted in any 
position. Send for form No. V5126. 
Switch Co., Florham Park, N.J. 


{utomatic 





Gas-Fired Unit Heaters 
Available in Nine Sizes 


Suspended gas-fired unit heaters available in nine 
sizes from 25,000 to 225,000 Btu per hr capacities. 
Aluminized steel heat exchanger has high temperature 
and corrosion resistance. Units are approved by the 
AGA and CGA for use with natural, mixed, manu- 
factured, or propane gas. Mueller Climatrol, Div. of 
Worthington Corp., 2005 W. Oklahoma Ave., Milwau- 
kee S Wis. 





Unit Combines Negative lon Generator 
With Electrostatic Air Filtration 


Negative ion generator and electrostatic air cleaner 
combined in a single unit for industrial, commercial, 
and institutional applications. Filters pollens, dust, al- 
lergens, bacteria, and smog particles, removing up to 
97 percent of the foreign matter from the air. Elo- 
tee Corp., 1425 N. Lidcombe St., El Monte, Calif. 





Cooling Tower Capacities 
Range Upwards from 100 Tons 


Lightweight steel “CompacTowers” have curtain- 
wall casing, honeycomb segments in filling, air intake 
and air discharge areas, and design of cold water 
areas are 


basin to minimize weight. All internal 


readily accessible for inspection and maintenance 
through conveniently located access panels, Available 
in all-metal, fire-proof models. Send for bulletin CT- 
ol. The Marley Co., 222 W. Gregory, Kansas City, 


Vo. 




















OF INSULATION 
MATERIALS AND 
ACCESSORIES 


Each one of these outstanding products is the result of 
careful research and development. Ask your Silvercote 
man about this unique line and about the exclusive 

coatings and facings designed especially for your needs. 


+ Fiber Glass Pipe Insulation + Silvercel Duct Insulation + 
+ Fine-Fiber Duct Insulation + Cell-Tite Foamed 
Insulation Tubing + Insulation Adhesives + Duct Tape + 
+ Rigid Insulation+ Silvercel & Fine-Fiber Equipment Insulation + 





SILVERCO 


PRODUCTS, INC. 
161 East Erie Street, Chicago 11, Illinois 





Your source for quality insulations: 
FIBER GLASS - WOOD FIBER - REFLECTIVE - FOAMED 









EQUIPMENT DEVELOPMENTS 


Continued 





Surface Condensers Cover 
200 to 10,000 Sq Ft Range 


Single bank, balanced flow surface 
condensers cover a range of 200 to 
10,000 sq ft, and are built to specifi- 
cation from standard, pre-engineered 
components. Particularly adaptable to 
small turbine drives and pump or 
blower drives. Shell diameters from 
15 through 48 in.; any practical 
tube length; two tube sizes: 54 and 
34 in.; one, two, or four pass 
arrangements; and six water box 
design presures: 30 through 300 psi. 
Shell and tube sides are designed for 
working temperatures of 150 F. 
Shells are reinforced to withstand 
operation under full 30 in. Hg vacuum 
or 15 psig pressure. — American 
Standard Industrial Div., Detroit 
32, Mich. 





Centrifugal Roof Ventilator 
Has Low Silhouette Design 


Unit features straight-line styling 
and low compact shape. Has extruded 
aluminum discharge vanes. Exhaust 
is directed horizontally. Models 
range from 14 to 5 hp with wheel 
diameters from 0.99 to 3 ft. Heights 
range as low as 1114 in. Information 
sent on request. Western Engi- 
neering & Manufacturing Co., P.O. 
Box 66155, Los Angeles 66, Calif. 





High Pressure Immersion Steam 
Boilers From 10 to 100 Hp 


Boilers in nine sizes ranging from 
10 to 100 hp for working pressures 
of 150 psi. Complete enclosure of the 
blower and conducting air supply to 
the intake through a silencing duct in 
the combustion assembly removes 
resonance at the blower inlet. Units 
are insulated and steel jacketed. Send 
for brochure No. 6000. — Sellers 
Engineering Co., 4876 N. Clark St., 
Chicago 40, Ill. 
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WATERLOO 


makes a three count pledge to customers 







eYou can be sure of getting fast service on 
any of Waterloo’s wide range line of grilles 
and registers. Though we'll meet your requirements in 


a hurry, quality will never suffer. 


eYou can be certain that every Waterloo unit 
is easy to install. Each one is designed to assure 


the utmost in performance. 


eYou can count on the fact that Waterloo prices 


are competitive. 





WATERLOO offers a complete line 


TYPICAL WATERLOO UNITS: 


. 





WATERLOO RETURN AIR GRILLES WATERLOO CURVED LOUVER GRILLES WATERLOO SUPPLY GRILLES 
AND REGISTERS MODEL I1cv2 MODEL 2V 
MODEL 3SHD 


ae 





ee Aan oe Ai Dittusion sg: 


EQUIPMENT 








WRITE FOR COMPREHENSIVE WATERLOO CATALOG 


WATERLOO REGISTER COMPANY, INC. 


P. O. BOX 147, WATERLOO, IOWA WR 121 


Heating, Piping & Air Conditioning, July 1961 








THE 


GUARANTEED 


against damage from 


"THERMALSHOCK’! Ilia 


HAND BOOK 


DISTRICT 


THIRD EDITION 


A Revised Volume — 529 Pages 
15 CHAPTERS — 6"x9'/," 


GROWTH AND PRESENT 
STATUS 


ECONOMICS OF DISTRICT 
HEATING 


GENERAL DATA 
DISTRICT HEATING PLANTS 


WATER CHEMISTRY AND 
CORROSION 


STEAM DISTRIBUTION 
METERING 
€ BUILDING HEATING SYSTEMS 


Ontinental y2"4) | sage n= 


CONSUMERS’ ACCESSORY 


AUTOMATIC HOT WATER BOILERS EQUIPMENT 





575,000 BTU to 23,435,000 BTU pte tented _ 
UIREMENT 
Continental Boilers in hot water service have established an out- Q 
standing performance record—ano failures or damage from thermal ECONOMICAL USE OF 
shock have occurred among ail units in service. Low, medium and STEAM 


high temperature operation is included in various system designs ES 
and under widely varying seasonal conditions. This proven perform- RAT 
ance has resulted in Continental Boilers being approved and specified SALES ACTIVITIES 


in ever-increasing numbers by design engineers. 
HOT WATER FOR DISTRICT 


Now the positive assurance which stems from these years of trouble- 






free service has led to an unprecedented 3-year guarantee against HEATING 

thermal shock damage. Continental’s “‘code-plus’’ construction meth- 

ods and unique adaptation of 2-Pass design deserve your further 

investigation. Send for details of new guarantee and Bulletin BE-200. Price $7.00 


NATIONAL DISTRICT HEATING 


CONTINENTAL BOILER Division | ASSOCIATION 


BOILER ENGINEERING & SUPPLY CO., Inc. | 827 N. EUCLID AVE., 


Phoenixville, Pennsylvania PITTSBURGH 6, PA. 
Nationwide Sales and Service in Principal Cities 
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EQUIPMENT DEVELOPMENTS 


Continued 





Square Panel Fans 
Available in Three Models 


Units in three models: a direct 
connected type “PQ” in six sizes 
from. 12 to 36 in. fan diameter, 
delivering 1235 to 10,860 cfm under 
free air conditions for application 
where extremely quiet operation is 
desired; a direct connected type 
“PD” in five sizes from 24 to 48 
in. fan diameter, delivering 4700 
to 32,200 cfm of free air for in- 
dustrial use to exhaust smoke, dust, 
and fumes, or as circulators and 
man coolers; and a_ belt-driven. 
heavy duty, slow speed type “PB” 
in sizes of 42, 48, and 60 in. 
fan diameters, delivering 14,320 to 
52,700 cfm of air. — Propellair Div., 
Robbins & Myers, Inc., 1345 La- 
gonda Ave., Springfield, Ohio. 





Motor Valves 
For Fan-Coil Units 


Two and three-way motor valves 
control the flow of hot or chilled 
water in fan-coil units and other 
applications. Units made of forged 
brass will operate in any position. 
Compact size facilitates mounting in 
coil housings. A simplified valve- 
tubing connection speeds installation. 
Information sent on request. — Frie 
Manufacturing Co., 4000 S. 13th St., 
Milwaukee 21, Wis. 





Air to Air Heat Pumps 
In 71/2 and 10 Hp Models 


Remote units can be installed in 
singles or multiples. Outside section 
includes a compressor, receiver, elec- 
trical control box, four-way reversing 
valve, condenser coil, and centrifugal 
fan. Indoor section includes fan and 
drive, large surface cooling-heating 
coil, and filters. — Heat Controller, 
Inc., Losey at Wellworth, Jackson, 
Mich. 


There’s a 


WEINMAN 


Condensate 
AUT 





for 
every 
“wet” 
heating 
SACI 


EFFICIENT... DEPENDABLE 
Weinman Types ACV and ADV Condensate Return Units 
are a wise investment in fast, trouble-free condensate return 
and overhead return of water or other liquids in gravity cir- 
culating systems. 


SINGLE AND DUPLEX PUMP MODELS 


Weinman designs single pump models to meet standard 
requirements; duplex pump units for systems with heavy 
condensate loads and other liquid return or where a standby 
pump is needed. Both types handle liquids to 200° F. under 
hard, continuous service. 


STEEL OR CAST IRON RECEIVERS 
Both units are available with either steel or cast iron receivers 
to meet specific requirements for handling different liquids. 
BOILER FEED UNITS 


Either model converts to an efficient boiler feed unit by 
adding a solenoid-operated make-up valve. 


Weinman Condensate Return Units are rated up to 65,000 
sq. ft. EDR at 60 psi. For complete information write for 
Bulletins 900 and 910 or call your Weinman pump specialist. 
He’s in the Yellow Pages. 


CENTRIFUGAL SPECIALISTS 





Heating, Piping & Air Conditioning, July 1961 





181 





EQUIPMENT DEVELOPMENTS 


Continued 





Water Chillers Available 
In 17 and 25 Ton Capacities 


Units for air conditioning or industrial process ap- 
plications. Requires less than 8 sq ft of space and are 
slightly more than 4 ft high. Tube in tube evaporator 
and condenser coils made of admiralty brass to protect 
against corrosive water conditions. An alternate model 
for air cooled installations is supplied without the 
water cooled condenser and may be hooked directly to 
an external air cooled condenser. Available with either 
capillary refrigerant feeding systems or thermal ex- 
pansion valves, the chillers operate on either 220 or 
140 voltage. — Typhoon Heat Pump Div., Hupp Corp., 
P.O. Box 1123, Tampa, Fla. 





Gas Burner Sections 
For Make-Up Air Systems 


Gas-fired burner sections are equipped with controls 
and control panels wired and piped for installation. 
Can be arranged for horizontal or vertical mounting, 
with nine sizes from 1,875,000 to 6,000,000 Btu per 
hr. Fan capacities, when furnished with burner sec- 
tions, range from 20,000 to 60,000 cfm. Accessories 
include: shutdown damper sections (motor operated), 
wall intake louvers, louver towers, roof hood intakes, 
door heat seals, discharge nozzles, and angle filter 
banks, Metals Engineering & Manufacturing Co., 
Inc., 8824 Lyndon, Detroit 38, Mich. 





Minimum-Friction Bearing 
Uses Air as Lubricant 


Externally pressurized step bearing has load-carry- 
ing shaft spinning freely on a cushion of compressed 
air. Pressurized air enters a single opening in shaft 
housing and becomes trapped in a shallow recess ma- 
chined on the shaft. The air then lifts the shaft and 
becomes the bearing lubricant. The recess traps only 
enough air to meet load requirements. Air flow is 
throttled as it escapes from the recess. Bearings have 
been operated with shafts ranging from 14 to 5 in. 
diameters and at speeds up to 100,000 rpm. Ambient 
operating temperatures have ranged from —300 to 
600 F. The Boeing Co., Seattle 24, Wash. 


NOW... 
get 
Relative 
Humidity 
readings 


... directly with this 
portable “Zaylor recorder 


The new Taylor 100) Relative Humidity Re- 
corder offers you five distinct advantages. 


It’s easy to read. Pen records humidity directly 


on a 24-hour chart. No conversions to make. 


It’s portable. Weighs only twenty-five pounds. 


No water supply connections. 


It’s accurate. Periodic saturation doesn’t affect 
it. No troublesome wicks to change. 


It’s dependable. Same mechanism as time prov- 
en 76) Recorder. 


It’s low cost. Off-the-shelf delivery. 
Write now for Bulletin No. 98410 


Taylor Instrument Companies 


Rochester, New York, and Toronto, Ontario. 


Laylor Lnslruments 
MEAN ACCURACY FIRST 
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Humidity Control 
problems ? 


Let Taylor solve your measurement or control problems. Ask your 


Taylor Field Engineer or write for literature. Taylor Instrument 


Companies, Rochester, N.Y., and Toronto, Ontario. 


For Accurate Recording. The 

Taylor TRANSCOPE* Recorder 

(90J) is the most modern, most 

convenient and most accurate 

instrument for recording process 

variables ata central point. Servo- 

operated pens assure unprece- 

dented accuracy of records. Front of 

panel control settings let you make ad- 
justments easier, quicker and better . . . 

from the front of the panel . . . while re- 
cording! Stays on automatic control while 
the plug-in recorder slide is removed. Hori- 
zontal gage at top of recorder will show either 
process variable or air output to valve, as de- 
sired. Receives three variables to be recorded 
or indicated. 


oS 


When Transmission Is Necessary Taylor 
207T Relative Humidity Transmitter is a 
non-indicating, pneumatic, motion-balance 
instrument. It produces an air output pres- 
sure (3-15 psi) proportional to the relative 
humidity around the sensing elements, 
permitting a direct reading in the receiving 





instrument. Zero setting can be checked 





against wet and dry bulb hygrometer— 
adjusted with knurled nuton Bourdon spring 
take-off arm. 
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Trademark 


ON-CLOG SEWAGE AND SUMP PUMP — 


© Pumps Sewage and other Liquids 
Containing Solids up to 242” 


© Operates with pump and motor 
completely submerged 


Check these SEVEN 
important features 


1. Low original cost 

2. Low maintenance cost 
3. Easy to install 

4. Easy to service 

5 


. No superstructures 
required 


. Minimum headroom 
needed 


. Makes more floor space 
available 


PLUS 


Exclusive SEALTRODE 
Sealed Electrode Floatless 
. the 
only controller featuring 


Pump Controller . . 


> 
} LA 


mt 
¢ J 





Tt, 
completely sealed Elec- \O LA | 
trodes . . LUAU 


. positively pre- f——+ ——t4 | | Ly | 


os 


venting insulation or coating 

by grease or other corrosive aaa 

elements. = 
Typical installation—single unit—duplex 


installation available 


Ask for Bulletins 
Nos. 97 and 128-A. 


“Chicago” Distributors are located in most principal 
cities. See the one nearest you today for full details. 


MC 


FOOD MACHINERY 
AND CHEMICAL 
CO#rORAaTION 


Putting Ideas to Work 


FOOD MACHINERY AND CHEMICAL CORPORATION 
HYDRODYNAMICS DIVISION 


CHICAGO PUMP 


622C DIVERSEY PARKWAY + CHICAGO 14, ILLINOIS 


EQUIPMENT DEVELOPMENTS 


Continued 





Ball Valve Seats Provide 
Shutoff in Event of Fire 


Ball valves have seats that provide 
tight shutoff of flammable or danger- 
ous fluids in event of fire. Consists of 
a primary seat of metal-encaged rein- 
“Teflon” 
machined secondary metallic 
surface. If “Teflon” is destroyed by 
excessive heat, metal to metal contact 
ball 


flow. 


forced which incorporates a 


seating 


between and secondary seat 


shuts off 
stock valves made 


Top-entry and bar 
steel. 
other materials 


of carbon 
Stainless steel and 
Information sent on 


100 


also available. 
- HillssMcCanna Co.., 
»,, Carpentersville, Ill. 


request. 


Maple Ave 





Air Cooled Condensers 
Rated from 20 to 60 Tons 


Air 


zontal or vertical air flow. 


condensers for hori- 
Designed 
for either roof top or ground level 
Available — in 
Coil 

refrigerant 
Slow 
propeller fans of the nonoverloading 
belt 
dripproof, grease-lubricated 
Send for bulletin 2232. — Westing- 
P.O. Box 2278, 


cooled 


installation. ratings 
from 20 to 60 


makes possible a 


tons. design 
low 
speed 


charge requirement. 


type are driven by a single 


motor. 


house Electric Corp., 
Pittsburgh 30, Pa. 





Ceiling Tile Serves as 
Air Distribution System 


Foil-backed ceiling tile permits air 
to enter room from a plenum space 
above the ceiling. Air supply within 
a desired sector of the room is con- 
trolled by adjustable slides on the 
back surface of each tile. Adjust- 
ments can be made from below. Kept 
under constant 
flows through all slot openings at the 
same velocity. — United States Gyp- 
300 W. Adams St., Chicago 


static pressure, air 


sum Co., 


6, Ill. 
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BYERS GUIDE 


Tips on How to Minimize Corrosion Costs from A.M. Byers Co. 


VOL. 2, NO. 6 





R. W. Williamson, Plant Engineer (left), and William Slack, Master Mechanic for Columbia Steel & 
Shafting Company, Carnegie, Pa., examine a 4-inch Wrought Iron feedwater line running from the 


make up tanks to the feed pump and into the boiler. 


Wrought Iron Condensate Return Lines 
Save 18 Replacement Jobs in 6 Years 


When R. N. Williamson, Plant 
Engineer at Columbia Steel and 
Shafting Company, decided to in- 
stall Wrought Iron condensate re- 
turn lines, he saved himself eighteen 
replacement jobs in the six years 
the Wrought Iron piping has been 
installed. Steel pipe previously used 
failed on the average of every three 
to four months, pushing mainte- 
nance costs completely out of line. 

Six years ago, Mr. Williamson dis- 
cussed this problem with Byers en- 
gineers, and decided to install Byers 
Wrought Iron pipe. As of today, 
there have been no failures in the 
condensate return system, and of 
course, no maintenance costs, for 


A.M. BYERS COMPANY 


which Mr. Williamson is very much 
pleased. 

In this plant, steam is used for 
both heating and pickling. Three 250 
hp gas-fired boilers supply 18,000 
pounds of steam per hour. Con- 
densate is returned to the boiler at 
pressures of 55 to 60 psi. Due to 
the varying pH of the condensate, 
the system had a real corrosion 
problem, but the use of Wrought 
Iron piping has it well under control. 

Byers 4-D Wrought Iron pipe has 
a built-in corrosion resistance that 
stands up to the most difficult jobs. 
Why not find out how Byers can 
save you time and money—use the 
coupon. 


ROLLED PRODUCTS: Plates, Billets and Bars « 
\ Wrought Iron, Stainless and Alloy Steel 


\\ 


| 
| 
| 
PIPE PRODUCTS: Wrought Iron « PVC « Steel 
| 
| 
| 
| 
| 


Name 
Company 
Address 
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Please send data on items checked: [] 


C1) Piping for Permanence 


Heating, Air Conditioning 
Lines—Corrosion Target 


Steam heating plants are particu- 
larly subject to corrosive attack. In 
such areas as condensate return lines, 
steam lines and even fuel oil lines, the 
very nature of the material carried 
makes chemical protection of the 
lines difficult—in some cases, impos- 
sible. Here Byers 4-D Wrought Iron 
pipe’s ability to stand up to corro- 
sion can save far more than the 
original cost of the system. 

The unique composition of 
Wrought Iron is responsible for its 
selection as a permanent piping mate- 
rial. It is a two-component metal, 
made up of high-purity iron and 
glass-like fibers or iron silicate. There 
are approximately 250,000 fibers per 
square inch of Wrought Iron. They 
bar the spreading of rust through the 
base metal. For complete informa- 
tion on the application of Wrought 
Iron to heating and air conditioning 
systems, use the coupon, 


The Odds Are Five to One— 
You Can’t Afford to Lose 


SERVICE LIFE is the key to true 
piping economy. And nothing proves 
this so completely as contrasting in- 
stallation costs with repair costs. This 
is especially true where piping is con- 
cealed—One man can install it, but 
if it has to be repaired, five men may 
be required —the pipe fitter, a car- 
penter, a mason, a plasterer and a 
painter. When you look at long term 
costs, the use of materials that will 
resist corrosion makes sense. Even 
short term costs can be reduced by 
this kind of preventive maintenance. 
Facts and figures on Byers 4-D 
Wrought Iron are yours for the 
asking—use the coupon. 


A. M. Byers Company, Clark Building, Pittsburgh 22, Pa, 


Steam Condensate Report 


[] True Piping Economy 


Title 





Gibraltar 
GCB 
LOW 
LINE 
COMMERCIAL 
SERIES 
combines 
these 
FOUR 
important 
features... 





© LOW—Gibraltar Boilers are LOWEST in total 
height, waterline and stack temperature. 


© HiGH—Gibraltar Boilers are the HIGHEST 
in furnace volume, heat transfer and draft 
efficiency. 

@ WiDE—Gibraltar Boilers have the most ac- 
cessible furnace openings. 

© DRIEST —Gibraltar Boilers require no dry base 
«++ No pit or brick base required. 


tbraltar 


CORPORATION OF AMERICA, Inc. 


223 NORTH 9th STREET 


e BROOKLYN 11, N. Y. 
STagg 2-7878 


| EQUIPMENT DEVELOPMENTS 


Continued 





Top Entry Ball Valves 
Have One-Piece Bodies 


Ball valves have one-piece bodies 
made of cadmium-plated carbon steel 
or stainless steel bar stock. Threaded 
inlet and outlet connectors permit 
installation in 3g, 4, 34, and 1 in. 
lines. Maximum pressure-temperature 
ratings are 150 psi at 365 F for steam 
lines, and 1000 psi for water, oil, 
liquid chemical and gas-handling ap- 
plications. Ball is made of hard 
chrome-plated bronze or stainless 
steel, resting between seals of Buna N 
synthetic rubber or “Teflon.” 
Strong, Carlisle & Hammond, 508 
Sandusky St., Conneaut, Ohio. 





Diaphragm Pump for 
Corrosive Chemical Additives 


Electrically driven pump for 
service with sulphuric acid and other 
corrosive chemicals used as water 
additives. Capacity about 1 gpm 
against pressures to 100 psi. Di- 
aphragm type unit offers self priming 
and air purging, and has a dial- 
adjustable feed rate control. A single 
phase, 60 cycle, 115 v motor operates 
pump at a speed of 30 strokes per 
min. Unit weighs 8 |b. The Bird- 
Ircher Co., 4337 N. American St., 


Philadelphia 40, Pa. 





| Slide Rule Eases Task 
| Of Sizing Control Valves 


Slide rule for sizing control valves 
for known conditions of flow, pres- 
sure, etc. Solves for C, and corrects 
for steam quality, gas specific gravity 
and temperatures, and liquid specific 
gravity and _ viscosity. Standard 
slide rule scales A, B, C, and D are 
also incorporated. Step-by-step in- 
structions are provided. Rule will be 
sent on request. Fulton Sylphon 
Div., Robertshaw-Fulton Controls Co.., 
P.O. Box 400, Knoxville 1, Tenn. 
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HEATING, PIPING & 

AIR CONDITIONING 

6 North Michigan Avenue 
Chicago 2, Illinois 
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FROM THE HOT HAMMERS AT 








BONNEY 


THE WORLD'S FINEST 


FORGED 
yf 


A 


), , Wee j be 
<= > 


FITTINGS 


BONMEY 


WELDOLETS® 
THREDOLETS® 
SOCKOLETS® 
ELBOLETS® 
BRAZOLETS® 
SWEEPOLETS® 


eeeeeeeseece 


CARBON STEEL 
STAINLESS 
ALLOY 

for all services 








EQUIPMENT DEVELOPMENTS 


Continued 





Chemical Feeder for 
Unpressurized Water Systems 


Unit for pumping chemical treat- 
ment into cooling towers, evaporative 
condensers, or other unpressurized 
water systems to control and prevent 
development of algae and other bac- 
teriological formations. Low-friction, 
unbreakable “Teflon” stopcock does 
not require lubrication or move under 
vibration. Flow control valve permits 
34 gpm at line pressures up to 125 
psi. Check valve prevents backflow 
into chemicals. Has no moving parts; 
requires no maintanance. Send for 
literature. California Scientific 
Glass Co., 9811 FE. Rush St, El 
Monte, Calif. 





Motor Starter for 
Air Conditioning Applications 


Reduced 


for use in air conditioning appli- 


voltage autotransformer 


cations is a size 6 controller, and is 
90 in. high, 36 in. wide, and 28 in. 
deep. Contactors are rated 600 v, 
600 amp for either front or rear con- 
nection and are mounted on a steel 
panel. Information sent on request. 

Westinghouse Electric Corp., P.O. 
Box 2278, Pittsburgh 30, Pa. 





Cabinet Blowers Have 
Capacities to 15,000 Cfm 


Single blower models have capaci- 
ties from 2000 to 9000 cfm; double 
blower models have 4000 to 15,000 
cfm capacities. Designed to match 
firms gas-fired duct furnaces. 
Matching filter cases available for 
use as independent sections or as 
companion sections of the blowers. 
Cabinets are made of heavy gage 
steel and are vibration free. Supension 
units are 


threaded 


or base mounting of 


simplified by use of 


mounting pipes. Reznor Manu- 
facturing Co., Mercer, Pa. 
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TOUGH 
JOINTS 


— BADGER SPECIALTY 


Anyone with the necessary manufacturing 
facilities can fabricate expansion joints. But it 
takes an experienced manufacturer to analyze 
tough piping problems properly and then provide 
the correct expansion joints to solve them. Badger, 
with more than 55 years in the field, has had 
more experience with a wider variety of special 
design problems than any other expansion joint 
manufacturer. Put this store of skill and knowledge 
to work for you — get the most effective and 
economical solution to your expansion joint 
problem. Call or write for complete information 
about Badger S-R Expansion Joints and our 


“on-the-spot” engineering service. 


BADGER 


MANUFACTURING COMPANY 


230 BENT STREET. CAMBRIDGE 41. MASSACHUSETTS 


Representatives in Principal Cities 
Piss a ee. Sa OS aa 
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“ORIGINATORS OF 
WORLD RENOWNED 


T 





SEARCHING FOR A 
“SPECIAL 2! 








DOLLARS TO DOUGHNUTS 
IT’S STANDARD AT WEKSLER! 


Why the confidence? We have manufactured literally MILLIONS of 
different types of instruments for measuring and recording temperature, 
pressure, humidity and time-of-operation. More than likely, the special 
you're looking for has been produced by Weksler. At worst, your 
problem will prove routine for our engineers. 

Save hours, money and a lot of headaches by consulting us first. Other 
manufacturer's “Specials” are probably Standard with Weksler. 


WRITE FOR NEW SPECIFICATION BULLETIN 


WEKSLER INSTRUMENTS 


CORPORATION 
195 EAST MERRICK ROAD, FREEPORT, L.1., N.Y. 


Indicating, Recording, and Controlling instruments for Temperature, Pressure and Humidity 


EQUIPMENT DEVELOPMENTS 


Continued 





Plastic Pressure Pipe for 
Pressures to 100 Psi at 250 F 


Corrosion proof reinforced plastic 
pressure pipe capable of withstanding 
pressures up to 100 psi at tempera- 
tures as high as 250 F. Available in 
10 and 20 ft lengths and furnished 
in glass fiber and cloth construction. 
Wall thickness ranges from 14 to 5 
in., depending on pressure and 
temperature requirements. “Duracor” 
pipe suitable for above ground or 
under ground installation. Fittings 
and field joining kits also available. 
Send for data sheets and information. 

The Ceilcote Co., 4967 Ridge Rd., 
Cleveland 9, Ohio. 





Small Induction Motors 
Have Two Mounting Styles 


Small induction motors with 37% 
in. diameter have solid bases and 
four boss end-mountings. Available in 
two-pole designs through 1/3 hp and 
through 14 hp in four-pole single- 
phase designs in both horizontal and 
all-angle sleeve bearing, open motors. 
Totally enclosed, ball-bearings, and 
reluctance synchronous motors also 
available. General Electric Co., 
Schenectady 5, N.Y. 





Modular Duct Furnaces Rated 
Up To 350,000 Btu Per Hr 


Units rated from 150,000 to 350.- 
000 Btu per hr input. Eight sizes 
available. Standard models approved 
by the AGA for installation down- 
stream from cooling coils in year 
around air conditioning systems. 
Approved for temperature rises 
ranging from 20 to 100 F. Modu- 
lating input ranges down to 20 per- 
cent. Equipped with condensation 
shields for burner protection, hooded 
pilots, and drain pans with drain 
connections. — Reznor Manufactu- 


ring Co., Mercer, Pa. 
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—__ DUNHAM-BUSH 
te ; 4 ‘] | 7 ‘ 
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Proves how to properly 
package air conditioning 











FAN SECTION 


PANELS 





FILTERS 

COOLING COILS 
DRAIN PAN 
CONDENSERS 
ELECTRICAL CONTROLS 
COMPRESSORS 
REFRIGERANT DRIER /STRAINER 


LIQUID SIGHT GLASS 
CABINET 





, to contractors and specifiers is peak performance of Dunham-Bush 
‘“‘PAC"’ Packaged Air Conditioners, achieved through pre-engineered major com- 
ponents. Other manufacturers, using components from diverse sources, must 
attempt to improvise balance. But Dunham-Bush manufactures and designs the 
motor compressor, condenser, evaporative coils and cabinet specifically for ‘‘PAC’’. 
This ‘‘one source-one responsibility’’ is evident in dependable operation and cus- 
tomer satisfaction. 

“PAC” units are packaged for use, on-premises or remotely installed, in restau- 
rants, stores, offices, clubs, banks, factories, depots or wherever high capacity, 
self-contained air conditioning units are required. Attractive finish harmonizes with 
decor practically anywhere. 

“‘PAC”’ is available in 10, 15, 20, 25 and 30 h.p. capacities with either front or 
top discharge Air cooled or Water cooled models. 

You'll want to have full details. Write today for Bulletin No. 6022 or request a copy 
from your nearby Dunham-Bush representative. 


Dunham-Bush, Inc. Dunaam-BUSH 


AIR CONDITIONING + REFRIGERATION + HEATING + HEAT TRANSFER 


WEST HARTFORD 10 ¢ CONNECTICUT ¢ U.S.A. painareen, tak .* Reignonn. euureinen 
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EQUIPMENT DEVELOPMENTS 
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Tank Heaters Have 
Cast Steel Headers 


Heavy duty tank heaters have 
cast steel headers that provide 
high corrosion protection. Outlet 
header has a concave bottom that 
serves as a trap to collect steam 
condensate; allows quick drainage. 
Fintubes are 114 in. IPS Schedule 80 
seamless pipe, with 36 fins per in. per- 
manently bonded to tube. Rapid heat 
flow from tube to fin causes thermal 
siphon action in the tank and pre- 
vents stratification or sedimentation. 
Pressure rating (based on 1/16 in. 
corrosion allowance) : 600 psi at 650 
F. Send for bulletin 300. Brown 
Fintube Co., 300 Huron St., Elyria. 
Ohio. 





Power Roof Ventilators 


- For Hot, Corrosive Air 
Competitor 


x | NO 


Belt-driven units for installations 


Com etitor where hot, moist, corrosive. or fume 
: NO 


yY laden air is exhausted. Motor mount- 
ed in a weatherproof housing outside 
Z NO the air stream. Available in 20 sizes 
’ and free air capacities from 2000 to 
60,500 cfm. Capacities at 14 in. SP 
range from 1350 to 53.000 cfm. 
L. J. Wing Manufacturing Co., 2300 
V. Stiles St., Linden, N.J. 





Condensate Return System 
For Cooling and Heating 


System for use with air condition- 
ing units used in connection with 
one-pipe steam radiation. Designed 
for new and existing high and low 
rise apartment buildings. In summer, 
condensate pump removes condensate 
as it is formed and returns it to steam 
pipe system. Also includes a thermo- 
static trap: a water receiving chamber 
with a float mechanism inside. and a 
motor. Operation is automatic. 

| Air-X Industries, Inc., 1210 Randall 
| Ave., Bronx, New York. 
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Horizontal 


Between studs 


... THERE'S A CARRIER FAN-COIL UNIT 
FOR EVERY APPLICATION ! 


Complete assortment of factory-fabricated cabinets. 


Also base units and 


accessories for custom furred-in applications. 


Shaded pole motors are standard. Permanent split capacity motors available 


for lower operating cost. 


Quiet operation assured by heavy insulation and low maximum motor speeds. 


User may select low fan speed for ultra-quiet performance. 


Carrier offers a complete selection of Fan-Coil 
Weathermakers* to provide climate a la carte 
for individual rooms. They are proving particu- 
larly popular in apartments and motels because 
they permit excellent user flexibility yet cen- 
tralize the water chilling and heating apparatus. 

Complete selection? Consider control versa- 
tility alone. The floor mounted model offers a 
choice of 17 different control arrangements... 


the horizontal model a selection of 11—including 
manual or automatic fan control and manual, 
self-contained, electric or pneumatic water 
control. 

For information about the entire Carrier 
Fan-Coil line, write Carrier Air Conditioning 
Company, Syracuse 1, New York. In Canada: 
Carrier Air Conditioning Company Ltd., 
Toronto. 


*xReg. U.S. Pat. Off 


Air Conditioning Company 
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New Lennox 17-ton hit Conditioning Unit 


EASILY ADAPTS TO WARM AIR HEATING 


... room in cabinet for hot water 
or steam coils 


COOLING SYSTEM ONLY 
(or with wet heat coil added) 


we, Ci Me 
ae ear 


teers 
Bt 


G APPLICATION 


COOLING, VENTILATING, HEATING WITH 


DIRECT-FIRED HEATER 
(multi-zone) 


COOLING, VENTILATING, HEATING WITH 
DIRECT-FIRED HEATER 
(singie-zone) 


HORIZONTAL MOUNTINGS 


A “jillion” possibilities for 
up-flow, down-flow 
or horizontal application 


You’ve asked for it and here it is! Never before has so 
much cooling been put in such a compact package. 
And, a unique dual refrigerant circuit gives you latent 
capacity control without using expensive by-pass ducts 
or complicated control systems. A simple two-stage 
controller does the job, providing modulated tempera- 
ture and humidity control. The ample face area of the 
coil reduces total resistance in the system. Result: 
lower BHP. 


The unit consists of three sections: evaporator, blower, 
and filter. They are easily assembled for horizontal, up 
or down air delivery. Motor and plumbing are enclosed 
in the cabinet which is weatherproof and lined with 
1-inch fiberglass. Recessed blower outlets permit duct 
connection without additional transitions. All servicing 
can be handled from one side. For complete data, write 
LENNOX, 6195S. 12th Ave., Marshalltown, Iowa. 


VERTICAL MOUNTINGS 









































Lennox Air-Cooled Condensing Unit 
for Commercial and Industrial Use 


Here’s economy, ruggedness and application ease 
all in one unit. Exclusive circuiting method sub- 
cools the refrigerant so it reaches the evaporator 
much cooler than in average units; sub-cooling 
increases this unit capacity by 10%. Result: over 
10 Btuh cooling per watt of total input (85° out- 
door air). Straight-through air travel permits 
“stacking” of units, as in photo above. 


Unit at grade level on slab Roof installation - 


eiciall = == {mah —A 











You can heat, cool or ventilate 
any existing building with 
Lennox equipment 
The complete line of Lennox equipment, and 
your Lennox representative will make your de- 
signing and buying job easier... providing one 
central source for direct-fired heaters with up to 
2,000,000 Btuh capacity, and cooling and venti- 

lating for any job. 


Dont be satistied with less than 


LENNOX 


Heats + Cools «Treats and Moves Air 


eee eh Ele SED 


IN HOMES IN CHURCHES IN SCHOOLS IN BUSINESS IN INDUSTRY 


LENNOX INDUSTRIES INC. FOUNDED 1895 — MARSHALLTOWN AN DES MOINES. (OWA; COLUMBUS, OHIO 
SYRACUSE, NEW YORK; DECATYR. GEORGIA; FT. WORTH, TEXAS, SALT LAKE CITY, UTAH; LOS ANGELES, CALI- 
FORNIA. LENNOX INDUSTRIES (CANADA) LTO TORONTO, MONTREAL, CALGARY, VANCOUVER, WINNIPEG. 
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Flow Meter for Water, 
Chemicals, or Processes 


Propeller type, totalizing flow meter for metering 
water or chemicals, or for use in processes. Requires 
no pipes or mercury and totalizes directly. Cast iron 
body with molded plastic propeller will withstand and 
register overloads up to 150 percent. Available in eight 
different sizes, measuring from 20 to 2400 gpm, de- 
pending on line size. Accuracy within 2 percent of 
actual flow over the rated operation range, including 
temporary flow rates up to 150 percent of rated ca- 
pacity. Send for bulletin No. 380.20-2. B-l-F In- 
dustries, P.O. Box 276, Providence 1, R. 1. 





Temperature Control System 
Features Modular Design 


Accommodates various combinations of up to three 
different control modules in a 15 by 10 by 3.75 in. 
enclosed housing. Power supply, operating voltages, 
and a large clearly marked terminal strip are provided 
on the printed circuit masterboard. Bridge circuit re- 
quires no shielded wiring for remote sensing element 
hook-up. Humidity bridge is directly calibrated in 
percent relative humidity. Control amplifiers are avail- 
able with actuator position indicators and manual 
over-ride switches. “Conditionaire” system operates 
with transistors. Send for bulletin and additional in- 
formation. Fischbach and Moore, Inc., 545 Madi- 


son Ave., New York, N.Y. 





Electronic Heat Control 
Reacts to Outside Temperature 


Unit consists of two parts: the control unit, installed 
in the boiler room, and the “Polarstat,” a sensitive 
outdoor weather detector that reacts to temperature 
change, humidity, wind velocity and solar radiation. 
Two control discs are operated by an electric clock; 
one disc schedules the hours at which heat is required; 
the other disc schedules the quick morning “pick-up” 
heat load. Can be set to begin operation at from 47 to 
60 F outdoor temperature. Available in 10 models. 
Send for bulletin. Fuel Watchman, 77-29 138th St., 
Flushing 67, N.Y. 





FOR RELIABLE, LOW-COST SERVICE 


GOODALL 72abbeor 


EXPANSION JOINTS 


Flexible, durable connections for pipe lines and other 
equipment handling fluids and gases under pressure and 
vacuum, to prevent excess stresses due to expansion 
and contraction; to counteract vibra- 

tion; and to insulate against undesir- 

able sound. Can also be designed to 

overcome misalignment. 

EASIER TO INSTALL—on new 

equipment or as replacements. Light 

in weight, with short face-to-face 

dimensions. Metal retaining rings 

quickly aligned and bolted. No 

gaskets required. 

LONGER SERVICE LIFE—no em- 

brittlement or corrosion. High resist- 

ance to abrasive wear. 

STYLES, SIZES AND PRESSURES 

TO MEET ALL REQUIREMENTS 


GOODALL 724¢ce ABSORBER UNITS 


Easily installed units engineered to “absorb” 
vibration, water hammer and other unde- 
sirable sound, or where lines are subject to 
corrosion, abrasion or electrolysis. Light in 
weight yet exceptionally tough and durable. 
Installed with two male couplings or molded 
rubber flanged ends with split steel flanges. 
Hose can be furnished plain or with built-in 
wire reinforcement, for suction or discharge. 


SPECIFICATIONS: Acid- and abrasive- 
resistant rubber tube; abrasion- and 
weather-resistant cover; sizes 1/2" through 
12" LD., in lengths of 12", 18", 24", 36" 
and 48", 


Contact Our Nearest Branch for Details and Prices 


“If it’s GOODALL, it MUST be Good!” 


Manufacturers of Mechanical Stondord of Quality HOSE - BELTING - FOOTWEAR 
Rubber Goods. .. Since 1870 CLOTHING AND OTHER INDUSTRIAL RUBBER ITEMS 


‘GOODALL 2ibber Company 


GENERAL OFFICES, MILLS and EXPORT DIVISION, TRENTON, N. J. 


BRANCHES AND DISTRIBUTORS THROUGHOUT THE UNITED STATES. 
IN CANADA: GOODALL RUBBER CO. OF CANADA LTD., TORONTO. 
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SWORDS OF DAMOCLES 


Every editor of a businesspaper, like 
the King’s courtier of Greek legend, 
lives with a sword of Damocles sus- 
pended over his head. 


Some of them have it tougher—they 
live with thousands of them. One for 
each subscriber. 


The under-one-sword editor has 
things a bit easier — his publisher 
holds the sword, and readers don’t 
get much chance to use it. These are 
the papers whose recipients pay no 
subscription price, but get the publi- 


cation more or less over the transom. 


The paid circulation papers, on the 
other hand, give each subscriber the 
opportunity to drop the sword—and 
if too many of them do, things get 
pretty painful for the editor—and the 
publisher. 


But the system has its compensa- 
tions, too: this kind of editor has to 
be on his toes all the time. His publi- 
cation has to be good—or else. So the 
advertiser using such a publication 
can be pretty sure its readers want 
it—and keep on expressing their 
approval year after year by renewing 
their subscriptions. 

To find this kind of businesspaper in 
practically any field, simply look for 


this symbol: 
- psSOC/, 
*e 


il 
4) 
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The plus value of paid circulation is “wantedness 
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EQUIPMENT DEVELOPMENTS 


Continued 





Two-Stage Compressors Supply 
Up to 3000 Cfm of Air 


Units deliver up to 3000 cfm of oil-free air at 100 
psig. Consists of two compressors driven in tandem 
by a standard 3600 rpm motor or turbine. Two inter- 
meshing screw-type rotors provide axial-flow com- 
pression in each compressor stage. Units are air-cooled 
and include a diaphragm-operated air pressure relief 
valve and a discharge snubber. Available in seven sizes 
from 900 to 3000 cfm. Send for specification S-C100- 
161. Roots-Connersville Blower Div., Dresser 


Industries, Inc., Connersville, Ind. 





Odor Control System 
For Air Conditioning Units 


Designed for use with 5, 714, and 10 ton packaged 
store units to permit vaporization of deodorizing fluid 
which cancels odors. Fluid container attached to suc- 
tion side of air conditioning unit. For larger systems, 
gyrostatic evaporator may be used. No motor; air 
stream activates rotor on shaft containing discs sub- 
merged in deodorizing liquid. As rotor revolves, discs 
lift liquid into air stream where it is evaporated. Odor 
cancelling vapors are distributed throughout the sys- 
tem. — Aireactor Corp., 271 Madison Ave., New York 


16, N.Y. 





Remote Room Conditioners 
Provide up to 1200 Cfm 


Remote individual room conditioners for use with 
central hydronic cooling and heating systems. Both 
concealed and cabinet styles available for vertical 
floor mounting. Each unit has two motors and four 
DWDI blowers. Capacities range from 200 to 1200 
cfm. All models have accessible mounting brackets. 
piping and electrical lines, air vents, removable filters, 
and removable motor-fan assemblies. — Bohn 


Aluminum & Brass Corp., Danville Div., Danville, Ill. 


Heating, Piping & Air Conditioning, July 1961 


Feit 
No. 40-A 


y”’ to 2,” 


Work Gets Done Faster with a 
PikealDw 


TRISTAND VISE 


on the job! 9 


Here’s a solid workbench to speed 
all cutting, threading and reaming 
out on the job. No other vise offers 
as many work-saving features as 
this Ritat> No. 40-A Tristand EASY TO FOLD 
Yoke Vise. - Big, rugged malleable 
vise base has 3 bending grooves, 6 
tool slots, rear pipe rest and a 
ceiling brace screw for absolute 
rigidity if legs aren’t bolted down. - 
Base overhangs front legs for clear 
tool swing. - Extra-large yoke 
latch opens for easy, fast insertion EASY TO CARRY 
of long pipe lengths. - Replaceable 
LonGrip jaws give, slip-proof grip. 
- Handy tool tray locks legs open 
during use but folds for easy carry- 
ing with legs snap-chained together. 
Ritzip> No. 450 Tristand Chain 
Vise with 's” to 5” capacity is also 


available. Extra Rigid in Use 


Call your Distributor today. For your convenience, he main- 
tains a complete stock of RIG Work-Saver Pipe Toels 





high-speed drying 


of heat-sensitive products 


You are asked to speed up a drying 
process; make it continuous instead 
of batch; but—can’t raise 

the temperature above 150 F because 
that would damage the product! 


Other firms have found that Kathabar 
engineers have the specialized knowl- 
edge to help solve the problem 
—often with dramatic results. For 
example, a gelatin company reduced 
its drying time from 24 hours to 2; 
improved its product; saved space. 


Kathabar engineers achieve sim- 

ilar results with other heat-sensitive 
products. They have had experience in 
preparing the product, conveying it, 
and in designing the most effective 
drying medium. Take advantage of 
their fund of specialized knowledge... 


KATHABAR (Ae 


where the experts turn for help 


SURFACE COMBUSTION, 2384 Dorr St., Toledo 1, Ohio 
a division of Midland-Ross Corporation Mea 


Send facts on high-speed low temperature drying: ................00++++ 


EQUIPMENT DEVELOPMENTS 


Continued 





Extruded Aluminum Diffusers 
For Long Air Projection 


Extruded aluminum, cylinder type 
diffusers for heating and cooling 
applications in any large interior 
where long projection of air or modu- 
lated diffusion is required. Unit 
consists of a rotary cylinder and 
split diffusing vanes. Cylinder can 
be adjusted for upward or down- 
ward or straight out projection. Split 
diffusing vanes can be adjusted for 
air direction blows left or right 
or for modulated diffusion. Can be 
installed either in a horizontal or 
vertical position. Send for catalog 
RJ 100. Air Devices Ine., 185 
Madison Ave., New York, N.Y. 





Sun Reflecting Screen 
Controls Heat and Glare 


A pre-framed louver shade screen 
between two panes of glass, hermeti- 
cally sealed, provides control of solar 
heat gain and sky glare in window 
and wall construction. Requires no 
maintenance beyond the normal care 
given to glass windows. Information 
sent on request. — Armour Glass Co., 


8331 Isis Ave., Los Angeles 45, Calif. 





Electric Duct Heaters Have 
107,500 Btu Per Hr Capacities 


Units designed for use with firm’s 
blowers or cooling units and are 
adaptable to any type of duct instal- 
lation where blower cfm is sufficient. 
One cabinet size (20 X 14 X 14 in.) 
with five electric element sections 
provides a complete range of eight 
different output ratings from 30,700 
to 107,500 Btu per hr. Cabinets are 
made of heavy gage steel, double wall 
construction. Elements available in 
1500 and 7500 w capacities and are 
interchangeable. — The Williamson 
Co., 3500 Madison Rd., Cincinnati 
9, Ohio. 


Heating, Piping & Air Conditioning, July 1961 





20 TO 100 BHP 


LOW OR HIGH PRESSURE 


GAS, OIL. OR DUAL-FUEL 


Real, top-grade, season-long efficiency can only be 

achieved by precision control of the entire combustion process. 
The whole combustion system is sealed, clear through to 

the exhaust vent. No draft regulator; no unreliable 

natural draft; no air infiltration; no dissipation of boiler 

heat during off periods. The only air admitted is metered air. 
New, unique burner design reaches maximum heat output, 
without smoke or soot, within a half-dozen seconds. Rear 
furnace is surrounded by water, preventing heat loss and 

gas leakage, and avoiding the expense of refractory 
maintenance. Each pass of tubes terminates in a separate tube 
sheet to minimize stresses of expansion and contraction. 
The Petro-Pac is a thoroughly engineered unit, built 

for exceptional fuel economy, low upkeep, 

minimum supervision and long life. 


Mail coupon for technical data. 


A (= ) 
T.M. REG. U.S. PAT. OFF 


Makers of quality heating and power 
equipment since 1903 
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TRO - Pac 
STEAM OR HOT WATER 


GENERATOR 


SEALED COMBUSTION 
No smoke or soot. 

Cuts standby loss to 
practically nothing. 


PRESSURIZED 

No stack—vent only. 

No flame pulsation. Low 
electric power requirement. 


3-PASS, WET BACK 

No refractory maintenance. 
Low fuel cost. Combustion 
efficiency 80% or better. 


PETRO, 3315 W. 106th St., Cleveland 11, Ohio 
In Canada, 80 Ward Street, Toronto, Ontario 


Please send me literature and specifications of Petro-Pac generator. 


Size Pressure 
Name 

Company 

Address 


City State or Prov. 








Announcing the New 
Air-Master Series 92 


THE ULTIMATE IN ADJUSTABLE LOUVRE 
REGISTERS AND GRILLES 





Here's 4-way deflection with “pin-point” air control . . . 
for commercial and residential installations . .. the 
product of years of testing and development. 


e CONSTRUCTED OF RUST-FREE 


ALUMINUM 
¢ COMPLETELY CONDENSATION-PROOF 


A sturdy, yet lightweight unit that defies comparison 
for both beauty and performance. 











The Air-Master series contains 
four register styles and four 
styles of grilles. All standard 
and non-standard sizes are 
now available. 


Ask your local jobber about the new 

_ Air-Master Series and get your copy 
of the new full-color A & A Catalog 60 
or write direct to: 
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EQUIPMENT DEVELOPMENTS 


Continued 





Sub-Miniature Solenoid Valve 
Operates With All Common Media 


Solenoid valve for use in hydraulic and pneumatic 
devices and control systems operates with all com- 
mon media including many semi-corrosive fluids. Body 
and operating parts are stainless steel. Measures 1 in. 
in diameter, is 214 in. high, and weighs 5 oz. Orifices 
are 3/64 in. and fluid connections are 1/16 in. Fittings 
to adapt to standard 1 in. flared tube are provided. 
Operating differential pressures run from a vacuum 
of 5 microns to 150 psi. Three-way normally closed 
valves now available; other models available in future. 

Skinner Electric Valve Div., Skinner Precision In- 
dustries, Inc., New Britain, Conn. 





Spray Nozzles Available in 
Small Critical Burner Sizes 


All purpose nozzles available in sizes of 1.50, 
1.65, 1.75, and 2.00 gph in addition to sizes through 
1.35 gph. Information sent on request. Delavan 


Manufacturing Co., West Des Moines, 1a. 





Controllers Available : 
In Two Midget Sizes 


Semi-automatic controller available in two miniature 
types: Model “EM-1” operates a single circuit and fits 
into a standard 2 X 4 in. electrical box; Model “EM- 
8” controls up to eight circuits, with selection of cir- 
cuits made manually in any sequence. This model fits 
a 4 X 4 in. electrical box. Units switched on manually 
and shut off automatically at any predetermined 
interval up to 60 min. Information sent on request. 


Febco, Inc., 1993 Blake Ave., Los Angeles 39, Calif. 





Pressure-Vacuum Control for 
Air, Gas, or Liquid Applications 


Skeleton pressure-vacuum control for air, gas, or 
liquid applications requiring close on-off differentials. 
Designed without an enclosure for direct incorporation 
into equipment. Adjustable ranges available within 
limits of 30 in. Hg vacuum and 500 psi, with off-on . 
differentials from 15 + % in. Hg to 10 + 3 psi. 
Standard electrical ratings are 15 and 20 amp 
115/230 v a-c. Switch action includes normally open, 
closed, and double throw; suitable for ambients up to 
180 F. — United Electric Controls Co., Dept. N., 85 
School Street, Watertown 72, Mass. 


Heating, Piping & Air Conditioning, July 1961 


EQUIPMENT DEVELOPMENTS 


Continued 





2% Ton Condensing Unit 
Has 1855 Cfm Axial-Flow Fan 


Unit has special coil circuiting that 
subcools refrigerant so that it is up 
to 20 F cooler than the condensing 
temperature when it reaches the 
evaporator. An axial-flow fan de- 
livers 1855 cfm in a straight line 
pattern through the condenser which 
has 3.75 sq ft face area and four 
rows of 14 in. tubes. Includes a com- 
bination heating-cooling thermostat 
and auxiliary control box containing 
terminal strips and relays for con- 
trolling evaporator blower. com- 
pressor, and furnace. Lennox 
Industries Inc., Marshalltown, Ia. 





Oil Burner Primary Control 
Available in Compact Size 


Unit reacts only to the radiant 
rays from the oil flame, not to heat. 
Consists of two parts: a flame de- 
tector and a primary unit. Can be 
mounted on a 4 X 4 in. junction 
box. Weighs 2 lb, 6 oz. Send for 
folder R-1700. W hite-Rodgers 
Co., 9797 Reavis Rd., St. Louis 23, 
Vo. 





Ball Bearing Has 
Flange-Type Iron Housing 


Unit consists of a cast iron housing 
with a standard inner ring ball 
bearing and self-locking collar. Com- 
bination square and round bolt holes 
will accommodate carriage bolts or 
standard machine bolts. Bearing face 
on the collar is located flush with 
the face of the casting in such a way 
that water will not puddle when 
mounted for vertical shaft appli- 
cations. Frame side is recessed to 
allow water or dirt to by-pass as 
well as to prevent build-up of air 
pressure against the bearing seal. 
Shaft sizes available from 1% to 1- 
7/16 in. OD, except for 13/16 in. 
OD. The Fajnir Bearing Co., 37 
Booth St., New Britain, Conn. 
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ITS WHATS BEHIND THE 
SEAL...THAT REALLY COUNTS 


AMCA IS BEHIND THIS SEAL—Only manufacturers who meet the 
rigid requirements for testing and rating air moving devices under the 
certified ratings program are licensed by AMCA to use the Certified 
Ratings Seal. 

PROPERLY-RATED PERFORMANCE IS BEHIND THIS SEAL — 
Only performance rating data developed in accordance with AMCA 
standard test codes, and based on tests conducted only in AMCA- 
approved laboratories is accepted for review and license consideration 
under the certified ratings program. 

A CONTINUING RE-TEST PROGRAM IS BEHIND THIS SEAL — 
All products licensed to use the certified ratings seal are subject to 
periodic re-evaluation under AMCA’s continuing re-test program, and 
license to use the Seal may be withdrawn by AMCA for non-con- 
formance with requirements. 

® For a list of manufacturers participating in AMCA’s certified 


§ ;) ratings program, write: Air Moving and Conditioning Associa- 
SH tion, Inc., 2159 Guardian Building, Detroit 26, Michigan. 
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PACKLESS STEM 
SEAL 





——- > 


PATS. PEND. 


ZONVALVE 


complete shut-off —no “seepage” 


Electro tin-plated PHOSPHOR BRONZE 
BELLOWS eliminates packing and 
assures permanent sealing. 








Engineers and heating men know—it’s construction that tells the 
story! 

Zonvalve’s packless design utilizes an electro tin-plated Phosper 
Bronze Bellows to assure a permanent stem seal. 

Zonvalve is powered by a heavy-duty motor and power is trans- 
mitted by pinion spur gear and cam assembly. 


100% 
temperature control because there is no heat waste through “seepage”. 


Globe-type construction insures shut-off. Positive 


Zonvalve is easy to install—operates with equal efficiency when 
mounted in any position. Made in all standard pipe and tubing sizes, 
straight, angle and three-way—'2” to 144”. 


Handsize compactness permits installation where space is 
limited—will fit in baseboard enclosures. 
All wiring is low-voltage. 


Zonvalve’s positive temperature control makes it ideal for 
modernization or for use in new 


construction on steam and 


Zonvalve’s Trade-Mark 
is your guarantee of 
positive zone control. 
Accept no substitute! 


hot water systems. Specify 


Zonvalve. Install Zonvalve. 





ss 


Write for informative brochure P-7 


HEAT-TIMER COR 


IN CANADA: HEAT-TIMER CO. 





657 BROADWAY, NEW YORK 12, N. Y 






e MFRS. OF HEATING CONTROLS SINCE 1937 














85 CURLEW DRIVE, DON MILLS, ONT. | 
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Manulacturers 
{gents 


Are you interested 
in securing 


additional lines? 


We are occasionally asked by 
our manufacturer advertisers to 
suggest the names of manufac- 
turers’ agents in various sections 
of the country whom they can 
contact in regard to representa- 
tion of their industrial and large 
building heating, piping and air 
conditioning products. 

If you would like your name 
listed on our records for in- 
quiries we may receive on your 
territory, we invite you to write 
us. There is no charge in connec- 


tion with this service. 


Heating, Piping & 
Air Conditioning 
6 North Michigan Avenue 

Chicago 2, Illinois 


Ww Ww 





202 Heating, Piping & Air Conditioning, July 1961] 








EQUIPMENT DEVELOPMENTS 
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Sound Meter Weighs 2 Lb, 
Measures 35 to 142 Db 


Lightweight sound meter operates 
on an ordinary life 22.5 v_ battery 
with an operating life of 30 hr. 
Range of operation from 35 to 142 
db sound level range and 40 to 8000 
cps response. Completely transistor- 
ized meter comes in a heavy gage 
aluminum case. A direct reading scale 
minimizes chance of reading errors. 
Amplifier is stabilized against voltage 
and temperature changes. Send for 
technical bulletin. H. H. Scott, 
Inc., Instruments Div., Dept P, 111 
Powdermill Rd., Maynard, Mass. 





Proportional Controller 
For Process Control 


Unit for proportional off-on process 
control of temperature, pressure, 
liquid level, and other factors. Used 
with primary instruments such as 
indicators or indicating recorders 
having transmitting slidewires. Ac- 
curacy is 14 of controller span as 
referred to accuracy of primary 
instrument. Unit has a fail-safe 
circuit. Thermo Electric Co., Inc., 


Saddle Brook, N.J. 





Low-Pressure Spray Adhesive 
For Bonding Light Materials 


Solvent-type adhesive particularly 
suited for bonding light-weight 
pieces of insulation. Sprayable at 
pressures of 5 psi. Provides adhesion 
of metal and plastic panels to such 
insulating materials as felt, asphalt- 
impregnated paper, glass fiber, poly- 
ethylene and polyurethene sponge and 
foam. Spray is a one-surface adhesive ; 
drying time can be modified to con- 
form with whatever speeds are 
desired. Resistant to moisture and 
temperature extremes. {nchor 
{dhesives Corp., 36-23 164th St., 
Flushing 54, N.Y. 


Heating, Piping & Air Conditioning, 


SEWAGE PUMPING 


DRAINAGE PUMPING 


with a REAL NON-CLOG 
IMPELLER 


This HEAVY DUTY Sewage and 
Sump Pump with the famous NON- 
CLOG Impeller, effectively handles 
large diameter solids, rags and 
stringy material which are washed 
into the sewage pit. 


RUGGEDLY BUILT 


This factory assembled unit has an 
ample reserve of strength to meet 
the most severe conditions and to 
furnish years of trouble-free oper- 
ation. 


SIMPLIFIED INSTALLATION 


Only one piping connection requir- 
ed. Only one electrical connection. 


An ECONOMICAL installation. 
CAPACITIES 


A large selection of units to meet 
every need. Capacities to 1500 
GPM; heads to 86 feet; can be sup- 
plied with 1750 RPM, 1140 RPM 
or 870 RPM motors; four and five 
inch discharges. 


NON-CLOG IMPELLER 


The NON-CLOG Impeller built into 
this Screenless Sewage Pump sup- 
plies the ideal method of pumping 
sewage of other unscreened liquids 
containing solids. This design elim- 
inates the necessity for expensive 
pneumatic ejectors and various 
other pumps requiring screening 
devices. 


Successfully handles the tough jobs where other pumps fail. 


Pumps of this design are still operating satisfactorily after 
25 years in service. 


Send for Bulletin C-900 or refer to weil catalog in Sweet's. Weil Repre- 
sentatives and Weil Engineers are available to help solve your waste 
pumping problems. 


weil pump COMPANY 


1514 No. Fremont St. Chicago 22, Illinois 
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EQUIPMENT DEVELOPMENTS 
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Spot Surface Thermostat 
Has Range from 0 to 540 F 


Stainless steel unit measures 


C-45 PRESSURE ATOMIZING OIL BURNER C-20 PRESSURE ATOMIZING OIL BURNER temperature within 60 sec. Magnetic 
i folaet-te Mol amal-hatla-] mele bad for num .. . forced or natural draft .. . for num- Jl: — ee. . . 

ber 5 or lighter fuel oils 7 models to ber 2 fuel oil . . . 7 models to 33 gph... clip device available for use of 

33. gph. . . UL approved. BULLETIN 100A UL approved. BULLETIN 102. thermostat on non-horizontal ferrous 


surfaces. Auxiliary pointers that 
record the minimum and maximum 
temperatures attained during the 
measuring period also available. 
Other ranges include: 50 to 1000 F; 
50 to 500 F; 0 to 320 F; and 0 to 
270 F. Diameter is 134 in. overall. 

NAIROIL AUTOMATIC OiL BURNERS .. . PUMPING AND HEATING UNITS for Weighs 1/3 oz. — Pacific Transducer 

for firing small steam or hot water problems involving heavy fuel oil for . % ; 

boilers, etc... . 4 sizes available ranging combustion. Single or duplex units from | Corp., 11836 W. Pico Boulevard, Los 


from % to 20 gph of number 2 fuel oil 2 to 100 gpm in standard or special eet 
BULLETIN 113B models. BULLETIN 40 Angeles 64, Calif. 








Repair Compound Bonds to 
Metal, Glass, and Wood 


From National Airoil . . . you can obtain a complete line of top- 
quality oil burners, gas burners and related combustion equipment 
shown here. Check your needs . . . we'll be happy to supply you with Repair compound consists of 80 


engineering data and assistance. No obligation, of course. percent bronze and 20 percent plas- 
tic. Hardens in approximately 2 hr 





without the use of heat or pressure. 
Bonds to iron, bronze, steel, alu- 
minum, brass, wood, glass, and many 
other surfaces. Expands and contracts 
like metal. Tensile strength is 9000 
psi; compression strength, 20,000 psi. 


AUTOMATIC PACKAGED FIRING UNITS T ete, > wo rate : 
sits for oll. and/or ee fusis. standart | it naffected by oil, water, and most 
units ‘or oil and/or gas fuels. Standard whaens . shrinkage ; ’ 
= wa wna Br spon net boiler ( he micals. Shrinkage during harden 
orsepower to ibs of steam . ca 5 ree or i Se 
per hour). tsseer units for special needs. ing 1s 0.0005 perce nt per in. Send 


ant S for bulletin. — Devcon Corp., Dan- 


vers, Mass. 





Color Coding Enamels for 
Identifying Piping, Valves 


UNIVERSAL REGISTER UNITS ... a wide STEAM ATGUMENES OIL BURNERS . ° 

range of models including swing-type ruse where steam 1 or compressed Par Fast drying and permanent color 
are available with cap oe. ranging vail > z ypes of indu ° . 29 6 

from 60 to 500 gph. BULLETIN trial pr »s. 5 sizes have rated coding enamels for _ identifying 
apacitie n 1 4 725 gph ie 

BULLETIN 23 piping, valves, and other color coding 





operations available in 16 oz aerosol 
Established 


1912 


Incorporated 


containers. Enamels in 18 popular 
colors, black and white lacquers and 
enamels, clear plastic, and flat black 
and zinc chromate primer. Bulletin 


‘NATIONAL AIROIL BURNER COMPANY, INC. E-611 listing all colors and other in- 
1284 E. Sedgley Avenue « Philadelphia 34, Pa., U.S.A. formation sent on request. 


Industrial Oil Burners, Gas Burners and Combustion Equipment Reynolds Ink, Inc., 2075 Fast 65th 
St., Cleveland 3, Ohio. 
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Dust Collector 
Features Cleaning Booth 
Unit consists of a cabinet cloth 
filter dust collector and a top-mounted 
booth in 


products can be freed of dust parti- 


cleaning which small 
cles before packaging. Inside walls 
of cleaning booth finished in white 
enamel. A removable stainless steel 
screen forms the bottom of the booth. 
Dust collector contains 120 sq ft of 
cloth filter area. A 1 hp motor and 
blower moves up to 550 cfm of air 
through a 4 in. top inlet. Dust storage 
capacity is 780 sq ft. — Torit Manu- 
facturing Co., Dept. CB, 1139 Rankin 
St., St. Paul 16, Minn. 





225 Amp A-C Welder for 
On-the-job Applications 


Transformer type arc welder will 
operate on a 220 v single phase power 
supply. Dial type current control for 
setting of unit over an amperage 
range from 40 to 225 amp. Electrodes 
from the smallest to 3/16 in. diameter 
can be used to weld material of any 
thickness. Includes welding cables, 
headshield, holder, and 
ground clamp. — The _ Lincoln 
Electric Co., 22801 St. Clair Ave., 
Cleveland 17, Ohio. 


electrode 





Sight-Flow Indicators 
Have No Blind Threads 


Sight-flow indicators for chemical 
processing applications have no blind 
threads. Flanged models feature rota- 
ble split-ring flanges to allow posi- 
tioning in pipe line for best viewing 
angle. Pressure ratings to 500 psi; 
temperature ratings to 300 F. Cast 
iron, steel or stainless steel con- 
struction, screwed or flanged models 
available. Send for bulletin No. 820. 
Brooks Inc., 


Hatfield, Pa. 


Instrument Co., 


bee 


KENNEDY’S 


Union Bonnet and Cylindrical 
Body Increase Valve Life... 


Heavy bronze union bonnet ring 
is entirely separate from the bon- 
net to eliminate any possibility of 
springing the bonnet face when 
assembling or disassembling the 
valve. 


Cylindrical body withstands 
sudden pressure. This construc- 
tion resists rupture and minimizes 
deflection when under severe 
pressure. Pressure in ordinary 
valve bodies tries to push the 
body wall out. Rupturing stresses 
concentrate where wall has the 
shortest radius. This deflection 
causes early valve failure in ordi- 
nary valves 


®@ Write today for complete details. 


Fig. 525 


125 Ib. S.W.P. Bronze Gate Valve 


Union Bonnet 


Inside Screw 


@ Rising Stem 
. Wedge Disc 
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stints 


Kennedy's Union Bonnet per 
mits repeated dismantling for 
cleaning or inspection and re 
assembly without danger of 
distortion of the valve. The 
bronze to-bronze construction 
makes a tight union for tight 
leakproof operation 


Kennedy's Fig. 525 can be 
easily disassembled into com 
ponent parts for installation in 
otherwise inaccessable places 
in existing lines or for new in 
staliations. 


ey -KENNEDY 


VALVES + 


PIPE FITTINGS * 


Kennedy's cylindrical 
body construction 
under severe pressure re 
sists rupture and minimizes 
deflection thus preventing 
leakage at the seat 


when 


VALVE 


Pressure in ordinary non 
cylindrical valve bodies tries 
to push the body wall out 
to torm a circle or cylinder 
Rupturing stresses concen 
trate where wall has the 
shortest radius. Resultant de 
flection causes leakage over 
disc and early icilure 


MFG. CO.— 


ELMIRA; NEW YORK 


FIRE HYDRANTS 


@ OFFICES AND WAREHOUSES IN NEW YORK CHICAGO. SEATTLE SAN FRANCISCO ATLANTA @ SALES REPRESENTATIVES IN PRINCIPAL CITIES 
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ENTERPRISE 
BURNERS 


— Specified for 
the Cream of the * 
Building Crop 


A History of 30 Years’ Leadership 
Backs Your Choice of Enterprise 


First in Burner Design 


Scores of original burner developments 
were Enterprise “firsts.” V-Belt Drive, 
used exclusively on all Enterprise Burners 
since 1938, introduced new flexibility, effi- 
ciency and economy to horizontal rotary 
burner operation. The remarkable Enter- 
prise “Measured-Rate” Metering Pump 
brought an end to problems of oil flow 
due to varying oil temperatures and vis- 
cosity. These and other contributions to 
better burner service reflect the efforts of 
a continuing program of product develop- 
ment at Enterprise. 


The Quality-Built Burner Line 

Only the finest of materials are used in 
manufacturing Enterprise Burners. Every 
phase of production is precisely controlled 
by expert craftsmen to maintain highest 
quality standards. No wonder Enterprise 
Burners are built better, cost so little to 





operate and maintain, insure long, effi- 
cient, trouble-free service. 


Only Fully Qualified Distributors and 
Dealers Serve You 

An unusually high percentage of Enter- 
prise Distributors and Dealers have been 
selling and installing Enterprise Burners 
for from 10 to 30 years. Enterprise works 
closely with these distributors, offering 
complete engineering service on such 
things as combustion chamber design, cor- 
rect piping arrangements and electrical 
diagrams—to assure you of the most effi- 
cient operation of your Enterprise Burner. 


These are the plus factors you enjoy when 

you specify Enterprise —first choice in 

burners where quality comes first. 
Available in sizes from 4 to 200 gallons per 
hour. Listed by Underwriters’ Laboratories, Inc., 
U.S.A., Underwriters’ Laboratories of Canada, 


and approved by the Canadian Standards 
Association. 


SEND FOR NEW FREE, fully illustrated specifica- 
tion sheets on Enterprise Industrial, Automatic, 
and Combination Gas-Oil Burners. 


EQUIPMENT DEVELOPMENTS 


Continued 





Pipe Reducers Eliminate 
Multiple Connections 


Pipe reducing adapters, bushings 
couplings, and nipples designed to 
eliminate 


multiple connections — by 


providing one fitting reductions 
between all sizes in the range of 1/16 
through 1 in. pipe. Fittings for use 
with pipe Schedules 40 through 80. 
Available in aluminum, brass, steel, 
Type 316 stainless steel, monel, poly- 
ethylene, and zytel (nylon). Infor- 
mation on other machineable metals 
or plastics available sent on request. 

Cajon Machine Co., 902 FE. 140th 


St., Cleveland 10, Ohio. 





Disposable Filters 
For Forced Air Systems 


Filters contain a gridwork of acti- 
vated charcoal coated fiber strips in a 
paperboard frame for odor removal 
ventilating 
Air resistance 0.04 in. WG at 300 


fpm. Installed and disposed of with- 


in forced air systems. 


out mechanical change. Can be con- 


structed to meet any specification, 
and comes in all standard sizes with 
or without dust Send for 
Bulletin E-190. Barnebey-Cheney 
Co., Cassady at Eighth, Columbus 19, 


Ohio. 


media. 





Relief Valve Has Metal 
And Resilient Seal Seating 


Relief valve has combination met- 
al and resilient seal seating, and is 


internally adjustable through a wide 


The Choice of Heating Experts for Dependability : A sai se 
f stings f ° ; range. Steel units have “Teflon” seals 


ENTERPRISE and are available in 10 connection 


combinations of 14, 3g, and 1% in. 
BURNER DIVISION ¢ 
aad 


A DIVISION OF GENERAL METALS CORPORATION 
1444 WASHINGTON AVENUE, HUNTINGTON 4, WEST VIRGINIA 


STRIBUTOR N PRINCIPA ES THR 3 AN ANADA 


dryseal pipe sizes. Rated at 10 gpm 
with relieving pressure settings up to 
2000 psi. Information sent on _ re- 
quest. Kepner Products Co., 7303 
W. 59th St., Summit, Ill. 
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Board said caution should be ex- 
ercised lo avoid any inference 
that might open the door to anti- 
trust investigations. 

A report by former C.E.C. pres- 
ident, Charles C. Pate, of Tulsa, 
Okla., indicated that competitive 
bidding has become acute in cer- 
tain areas. Mr. Pate reported 
briefly to the meeting on the 
results of a recent questionnaire 
survey conducted by a joint com- 
mittee of the American Institute of 
Consulting Engineers, the Ameri- 
can Society of Civil Engineers, 
and the C.E.C. While a majority 


of those replying to the poll felt 
that consulting engineers should Cc fe) Oo L 4 im co WA | \s R 
not respond to an advertisement to 


bid, some members replied that Cc oO J mS oO tS | oO Re 


they saw nothing wrong in the pro- 
vision of cost estimates. As evi- 
, : MUST BE STOPPED! 

denced by such replies, Mr. Pate 
cited the need for a standard of 
ouidé - »Gne F < 0 ti- ° . ° . . 
guidance to define what is negoti Unchecked scale deposit and corrosion in your air condi- 
ation and what is bidding. WAL : 

It is the committee’s intention tioning system can cut its life by years . . . increase main- 


that the results of the bid question- tenance and replacement problems several-fold. 
naire survey shall provide the 


basis for a formal C.E.C. policy ; ; 
Bird-Archer Series 5900 chromate formulations stop se- 


statement on this issue. In the 


meantime, the Council intends to vere scaling and corrosion easily, effectively and econom- 
pursue its current practice of han- 


ically, adjust pH to safe, neutral ranges. In small systems, 


dling competitive bid situations as 


they arise. In the case of govern- treatments are added to the circulating water directly 
ment agencies, an almost 100 per- ae . . . 
from the shipping container through a specially designed 


cent success record has been com- 


piled. In cases involving munici- Micro-Feeder, eliminating the necessity for manual, daily 
palities, success has been slow and . : = 3 . 
‘ndefinite. chemical feeding. For larger units special chemical feed 
One of the major problems con- equipment is available. 

fronting the engineer in private 
practice continues to be encroach- rs : : = i 
euut-ty gemma enacin. 00- Write for Bulletin 117 and the name of the Bird-Archer 
cording to the C.E.C. A “Private Service Engineer nearest you. 

Enterprise” committee has been 

established to combat such com- 

petition. Tactics of the committee 


have included special “free enter- > Bir D-ARC HER 


prise” memoranda delivered per- ss 
sonally to congressmen by joint rs \ WATER TREATING CONSULTANTS 
delegations of architects, contrac- . The BIRD-ARCHER Company, 4337 N. American St., Phila. 40, Pa / New York e Chicago 
Continued on page 208 
' ed « page at The BIRD-ARCHER CO. of California, 415 Brannan St., San Francisco « Offices in Canada and Mexico 
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4100 Series STEEL TANK 
Efficient operation... neat, 
compact design. All prin- 
cipal parts (motor, pump, 
float switch, drain plug) 
4 in front — for easy service. 


4200 Series 

CAST IRON TANK 

Exactly the same design 

and performance as the 

4100 series, except for cast 

iron tank where necessary 
% or desirable. 





‘low pressure 
condensate 


pumps 


CAPACITIES: 2000 TO 
15,000 SQ. FT. E.D.R 


Sterlco pumps are specially engineered 
...they are not adaptions of industrial 
or water supply pumps. Both series can 
deliver full rated output continuously, 
for long periods. Efficient impeller de- 
sign prevents serious overloading of 
motors under any conditions. 

SPECIAL APPLICATIONS CS aceemenasll 
— For boiler return “Ae 

systems, greater sal 

capacities, or higher 

pressures, the 3500 

series is available. It 

can be built 

to handle any job 


Ask your plumbing and heating distributor, 
or write us for complete information! 


\ 

\ 
leaders \ G+ li 
=) Sterling inc 
1916 / e 


4 $202 W. Clinton Ave., Milw. 23, Wis. 


you'll want 
to know 
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tors, and engineers. Response has 
been favorable. 

In much the same vein, the 
C.E.C. Board expressed _ strong 
concern over reports that tax-free 
research institutes are, in many 
areas, offering to provide complete 
engineering studies on projects 
normally handled by consultants. 
In discussions regarding this prob- 
lem, attention was called to state- 
ments by one such organization 
that “As a non-profit institute we 
would, without a doubt, plow a lot 
more money into the project than 
we receive asa fee.” 

Taking exception to such prac- 
tices, C.E.C. Directors expressed 
the opinion that “research insti- 
tutes were primarily established to 
undertake theoretical research and 
development which may include 
engineering research. In such in- 
stances, consulting engineers should 
undertake the actual engineering 
work, including preliminary stud- 
ies, planning, and the design 


phases of the project.” 


Free Engineering 


A procedure for the formal dis- 
position of future “free engineer- 
ing” complaints was outlined by 
former Council president, Ralph 
M. Westcott of Los Angeles. Mem- 
bers were invited by Mr. Westcott 
to keep the Council advised of 
manufacturers, contractors, or 
others who directly, or indirectly, 
offer to provide engineering serv- 
ices at reduced or no cost. 

C.E.C. continued its remarkable 
growth record, an average of at 
least one new member association 
per meeting. The Council received 
and accepted an application for 
membership submitted by the 
Practicing Engineers and Land 
Surveyors of Wyoming. Seated as 
the Wyoming delegate to the 
C.E.C. Board was John S. Bereman 


Continued on page 209 


Heating, 


which system is 

HIGH VELOCITY? 
MEDIUM VELOCITY? 

LOW VELOCITY? 


ALL THREE USE 
WirReEMOLD” 
AIR DUCT 


Rugged and flexible, Wire- 
mold Air Duct is being used 
today wherever air condition- 
ing systems are employed. 
Send for latest literature. 
Answer: (1) medium (2) high 
(3) low. 


WIREMOLD @® HARTFORD 10, CONN. | 
Send latest literature. 





NAME 





COMPANY 





ADDRESS | 
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of Cody. Acceptance of the Wy- 
oming group boosted to 33 the 
number of Associations formally 
affiliated with the Council. Well 
over 1100 consulting firms in all 
fields of practice comprise C.E.C.’s 
individual membership. 

The growing importance of en- 
gineers in the building industry 
was discussed by John E. Haines, 
vice president of Minneapolis- 
Honeywell Regulator Co. Speak- 
ing as a member of the Board of 
Directors of The Producers’ Coun- 
cil, Mr. Haines said, “The Pro- 
ducers’ Council recognizes the con- 
stantly growing importance of the 
engineer in the building industry. 
For example, the mechanical and 
electrical engineering facilities 
content of a modern building 
alone, usually amounts to from 40 
to 60 percent of the total cost of 
the building.” 

The problem of restricting tele- 
phone listings solely to qualified 
consulting engineers appears to be 
nearer a solution than ever before, 
it was reported. An extensive re- 
port by the Council’s Telephone 
Listings Committee proposed a 
trade-mark listing to be pur- 
chased, as a “block,” by the local 
member associations. Format and 
copy will be standardized by the 
Council to insure similarity in all 
USS. phone directories. 

The new officers of the Council 
installed at the Chicago meeting 
are: president, Harold P. King. 
Sherman Oaks, Calif.; first vice 
president, Cedric R. Acheson, Syr- 
acuse, N.Y.; second vice presi- 
dent, Sanford K. Fosholt, Musca- 
tine, la., and treasurer, George W. 
Poulsen, Jr., Salt Lake City, Utah. 
Re-elected secretary is George J. 
Toman, Mandan, N.D. 

The next meeting of the Con- 
sulting Engineers Council Board 
will be held November 2-4, in Mi- 
ami Beach. 


More items on page 210 


Acetic Acid + Acetic Ether + Ace 
Banana Oil « Barium Sulphate 

¢ Boiler Feed Water + Borax « § 
Butene + Buty! Acetate + Calciu 
« Carbon Dioxide + Car’ 
Chlorine + Chloro 

Oil + Creose 

Ethylene 

« Hyd 


Liquor | 


+ Methy, - * 


Oleic Acid + Olec 
8 
Ether » Phenol + Phosphoric A 


Hydroxide + Potassium Sulphide + 


bonate + Sodium Bisulfite « Sodium Carbonateg 


e «Alum « Ammonia « A 
Bid » Black Liquor + Bleach Liq 
‘ . Butodiene - 
Bisulfide 
halk - 
onseed 
Alcohol « 
: ie + Glycerine 


« Kerosene + Kraft 


A. Acetate + Methyl! Alcohol 


sapphtha. + Nicotine + Nitric Acid - 


maPentane « Petroleum + Petroleum 


Potassium Cyanide + Potassium 


et 


Es a 
aoe fle a 
na ame’. saniim Hydroxide + Sodium 


Silicate « Sodium Sulfate + Sodium Sulfide + Sodium 


i 


Stearic Acid + Sulphuric Acid * Sulphur Dioxide « Tannic Ace 


a 2 


chloride + Tetrachlorethane + Toluol « Tri-Sodium Phosphate + Trichlorethylene + Turpentine - 


ONE GASKET MATERIAL 


that will handle over 120 different chemicals 


and their thousands of variations 


DURABLA Homogeneous Com- 
pressed Asbestos Sheet Packing is a 
single-formula material that can be 
used with proved safety for the seal- 
ing of practically all oils, gases, alka- 
lies, acids and hydrocarbons. It is 
suitable for a wide range of tempera- 
ture-pressure combinations. 

The versatility of this material re- 
sults from the use of a greater per- 
centage of selected Canadian asbestos 
fibre, of the spinning group, than is 
found in any other gasket material. 


The asbestos is skillfully compounded 
with a special binder. Every square 
inch of the sheet has uniform density, 
thickness and asbestos distribution. 

DURABLA Sheet Packing is avail- 
able in eight different gauges. Gaskets 
are supplied in all sizes and shapes, 
accurately machine cut. 

Write for full information about 
the all-purpose gasket material. Ask 
for a copy of bulletin HPA71. 

DURABLA MANUFACTURING COMPANY 


114 Liberty Street, New York 6, N. Y. 


OM-37 Manutacturers of DURABLA Pump Valves and Check Valves 
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ALUMINUM 


PIPE 

TUBE 
HOLOBAR 
FITTINGS 
REYNOTUBE 


in stock... 


We are continually expanding 
our Aluminum stocks to pro- 
vide the widest possible selec- 
tion and fast efficient service. 


Write Dept. E-7 for stock list. 


C.A.ROBERTS CO. 


Sfeet EAluminim Tube Specialists. 


2401 25th Avenue, Franklin Park, Ill. e GL5-6400 


6 warehouses serving the middlewest 
CHICAGO « DETROIT * INDIANAPOLIS 
ST. LOUIS * TULSA « N. KANSAS CITY 
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New ARI Committee 


Will Study Local 
Laws and Regulations 


LocaL air conditioning and refrig- 
eration laws and regulations will 
be put under close scrutiny by 
a new committee formed by the 
Air-Conditioning and  Refrigera- 
tion Institute. Temporarily named 
the Committee on State and Mu- 
nicipal Laws and Regulations, the 
new group recently held a meeting 
in Washington, elected a chair- 
man, and approved a_ tentative 
scope of activities. 

The scope of the Committee, as 
tentatively adopted at the organ- 
izational meeting, is as follows: 

“(A) Keep advised of all im- 
pending codes involving public 
health and safety and affecting the 
design, manpower, sale, installa- 
tion, operation, and service of ait 
conditioning and refrigeration sys- 
tems. Areas of interest to be con- 
sidered, but not limited to the fol- 
lowing: 

1) Refrigeration Codes and 
Regulations 
2) Air Conditioning Codes 
and Regulations 
Heating Codes and Regu- 
lations 
Electrical Codes and 
Regulations 
Ventilation Codes and 
Regulations 
Noise Regulations 
Operating Engineers’ Re- 
quirements 
Contractor and Journey- 
man Licensing and 
Bonds 
Unfired Pressure Vessel 
Codes - Boiler and Fur- 
nace Codes 
10) Underwriters’ Laborato- 


ries. Inc. Requirements 


Continued on page 211 


Heating 


Safety and Relief 


Valves 
with a 


STRAIGHT 


tt A 


AVERAGE 


Ajprrovat Ce) 3) 


A\ccertance 


A vanasiury 


Keckley Pop Safety and Relief Valves 
meet A.S.M.E. requirements and are 
suitable for steam, liquid, air and gas 
service. Sizes from 1%" to 21/2”. 
Bronze bodies, for pressures to 300 
Ibs. at temperatures to 425° F. 


By combining 45 years of experience 
in the valve business, the latest ma- 
chinery and methods, and a modern 
plant, Keckley assures you of quality 
products, with a good name, always 
ready for shipment. And you will be 
pleased with the cooperative engineer- 
ing service you receive from Keckley 
in meeting your requirements. 


No. 40 Safety Valve No. 42 Relief Valve 


Write for Bulletin No. 660 


0. C. KECKLEY 


General Offices and Factory 
3400 Cleveland Street 
Skokie, Ilinois 


. Piping & Ain Conditioning, July 196] 








you'll want 
to know 





Continued from page 210 


11) National Board of Boiler 
Inspectors’ Requirements 

12) Promulgation of Stand- 
ards and _ Certification 
Documents 

“(B) Act as a liaison committee 
with other committees and product 
sections of ARI. 

“(C) Act as a liaison commit: 
tee with other trade associations 
interested in the public safety and 
health aspects of air conditioning 
and refrigeration. 

*(D) Continue to promote the 
adoption of the ASA B9. 1-1958 
Code and any subsequent revisions 
of this Code where it is apparent 
that municipal or state authorities 
are actively engaged in the formu- 
lation of codes or regulations af- 
fecting air conditioning or refrig- 
eration. 

“(E) Review other related 
codes or regulations that affect the 
public health and safety involving 
the use of air conditioning and 
refrigeration. Determine what 
modifications in such codes and 
regulations, if any, would be to 
the best interests of the public and 
the industry as a whole; for ex- 
ample, electrical, plumbing, and 
heating codes. 

“(F) Review and call attention 
to those things which, under the 
guise of safety, may be in fact 
activity directed in restraint of 
free trade.” 


Correction Notice 


In the June issue of Heating, 
Piping & Air Conditioning there 
appeared, on page 4, an advertise- 
ment for Air Conditioning, Inc., 
in which an error was made. In 
the third paragraph, the overprint 
in color, “500” should not have 
appeared. We are informed that 
over 1000 of these units are now 
in operation in the United States. 


Send for 
FREE Data Book 


MAKE AIR WORK FOR YOU 


391 Standard Models To Choose From 
PLUS Complete Facilities To Design 
And Manufacture Special Ventilators 


CAPACITY 
BURT VENTILATOR TYPE (CFM) SIZES MODELS | DISCHARGE 


FREE-FLOW GRAVITY | 113 to 35,560 | 16 | 16 | Upward 
fi ttn ; 
LO-HYT GRAVITY i ASREQUIRED | 18 | 18 | Downward 


MONITOR | Gravity | MADE TO ORDER 1 | Upward 
MONOVENT (Ridge) | Gravity | 4810 5,184| 15 | 15 | Upward 
REVOLVING 123 to 10,931 | 17 17‘ | Sideward 


STANDARD GRAVITY | Gravity | 35t024890 119 | 19 | Upward 


THERMAVENT | Gravity | MADE TO ORDER 2 | Upward 

- - — —— — + _ - _ — + t — 
CENTRIFLOW | Power 65 to 36,430 | 56 | 184 Downward 
FREE EXHAUST FAN Power |5,0001075,550| 7 | 17 | Upward 


+ 


FREE FLOW FAN Power |1,04010 99,050 |15 | 35 | Upward 
—_—— ees | 
LOW TYPE Power 337 to 47,400 | 15 60 | Downward 


‘ t | 
STANDARD FAN Power 685 to 15,000 10 | 10 | Upward 





— 














There is a type of Burt Ventilator to meet any ventilating 
problem that Roof Ventilators can solve. Burt’s specialized 
engineering, equipment and craftsmanship—from 60 years 
of designing and building ventilators—is your assurance of 
complete satisfaction. Cost economies are assured from al- 
most 400 standard models that are quickly available. 
Write for Burt’s Complete Line Data Book—it’s free! 


VENTILATORS © LOUVERS © SHEET METAL SPECIALTIES 
The i 


url Manufacturing Company 


41 East South St. Akron 11, Ohio 


MEMBER AIR MOVING & CONDITIONING ASSOCIATION, INC. 
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A Superior 


LACCING ADHESIIE 


Created By St. Clair Rubber Co. for 
the toughest pipe and duct Lagging 
applications. 


NOTE THESE 10 HIGH SCORING POINTS 


FAST SETTING - Sets almost immedi- 
ately for faster application. 


LOW FREEZING POINT - Usable after 
being frozen solid. 


NONFLAMMABLE — With fire retar- 
dant dried film. 


STRONGEST PERMANENT BOND - 
Proved by comparative tests. 


ONE COAT NEEDED - For sleek, semi- 
gloss finish. 


STEAMPROOF - WATERPROOF 
By contractors’s tests. 


NON TOXIC - VERMIN PROOF 
Will not settle in container. 


FINE APPEARANCE - EASILY 
WASHABLE - Provides long lasting 
protection. 


Also New 
St. Clair LAP SEALING 
ADHESIVE #45007 


Featuring 


FASTEST APPLICATION - No waiting 
for open time. 


ONLY ONE COAT NEEDED 


IMMEDIATE TACK - FAST GRAB 
with STRONG BOND. 


FINE BRUSHING CONSISTENCY 
WHITE COLOR - No. 45007 
TAN COLOR - No. 4570 

PERM RATING of .05 


NO LAP FAILURES 
Laboratory controlled quality. 


REPLACES STAPLING - BANDING 
HEAT RESISTANT to 300° F. 


HIGH STORAGE STABILITY 
Several container sizes available 


Write for literature - prices - samples, 
of either or both adhesives 


ST. CLAIR RUBBER CO. 


Empire Bldg 


107 Clifford St. Detroit 26, Mich. 





RECENT TRADE 
LITERATURE... 





Heat Exchangers 


Two page bulletin No. 451 de- 
scribes heat exchanger series featur- 
ing removable bundles with floating 
clamp-ring design. Units are fabri- 
cated from standard pre-engineered 
components combined into custom- 
built assemblies with 19 shell sizes 
from 6 through 42 in. and in any 
practical tube length. Includes speci- 
fications and an exploded view line 
drawing with components listed. 
4merican-Standard Industrial Div.., 
Detroit 32, Mich. 


Fluid Heat Transfer 


Four page bulletin BRP100-1 de- 
scribes automatic electric fluid heat 
transfer systems available in 10 
standard models. Systems include: 
electric immersion heaters; high 
temperature pumps; by-pass relief 
valve; strainer; expansion tank; 
contactors ; 


temperature controls; 


disconnect switches; and safety de- 
vices. All joints are welded. Flow 
diagram shows position of compo- 
nents. Gives application data and 
specifications. Illustrated with pho- 
tos, line drawings, and tables. 
Edwin L. Wiegand Co., 7500 Thomas 
Blud., Pittsburgh 8, Pa. 


Gas Fired Boilers 


Bulletin HY-F237 describes gas 
hot water heating system with elec- 
tronic step-control. Control step-fires 
the system’s separate combustion 
chambers in response to outdoor tem- 
perature, modulating the supply water 
temperature in accordance to load 
requirements. Capacity range is 360,- 
000 to 3,600,000 Btu per hr input. 
Bulletin includes schematic drawings 
and photos of installations. Hy- 
drotherm, Inc., Dept. AC-7, North- 


| vale, N.J. 


SOPLASCO 


ELIMINATOR 
BLADES) 


FOR INDUS 
AIR CONDI 


ARE 


MORE ECONOMICAL 


SOPLASCO Plastic Moisture 
Eliminator Blades are the 
finest at he greatest econ- 
omy. The outsanding phy- 
sical and chemical proper- 
ties of SOPLASCO blades 
make them more efficient 
with a minimum of main- 


tenance. 


| , 


Southerxz 
FPiasticsa Go. 


408 Pendleton St. 
Columbia, S. C. 


For further information write, 
wire, or phone SOPLASCO 
AIR PRODUCTS DEPT 
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Water Chilling Systems 


Two page bulletin describes water 
chilling systems with gas engine 
drives. Capacities are from 90 to 600 
tons. Specifications given for com- 
pressor, condenser, chiller, control. 
and engine. Lists approximate dimen- 
sions in table form, keyed to line 
drawings. — York Corp., Grantley 


Rd., York, Pa. 


Centrifugal Pumps 


Four page bulletin 117 PKG de- 
scribes close-coupled end-suction cen- 
trifugal pumps. Units allow complete 
disassembly without disturbing the 
suction or discharge piping. Vertical 
centerline discharge makes units self- 
venting to eliminate vapor locks and 
provide operation with a low noise 
level. Bulletin includes cross-sectional 
views, construction specifications, 
performance charts, and dimension 
data. lurora Pump Div., The 
Vew York Air Brake Co., Loucks at 


Dearborn, Aurora, Ill. 


Gas Fired Unit Heaters 


Literature describes gas fired sus- 
pended unit heaters. Includes appli- 
cation data. Printed in three colors. 

Mueller Climatrol, Div. of Worth- 
ington Corp., 2005 W. Oklahoma 
fve., Milwaukee 1, Wis. 


Variable Speed Drives 


One hundred twelve page catalog 
describes “lube-free” integral and 
fractional hp variable speed drives. 
Cutaway drawings and photos illus- 
trate working parts. Includes modi- 
fications such as single, double, and 
triple reductions, as well as various 
horizontal and single and double 
worm assemblies. Covers 2:1 to 6:1 
variations and maximum variations. 
Information given on accessories and 
dimensions. Sterling Electric Mo- 
tors, Inc., 5401 Telegraph Rd., Los 
ingeles 22, Calif. 





10 

CURE 
INDUSTRIAL 
CORROSION 
PROBLEMS 


» INSIDE AND 
OUT 


IT’S GOOD TO KNOW GARLON ptastic pipe 


Carlon’s new Plastic Pipe Fact-pak can save your company money. 
Includes chemical resistance tables, operating temperatures and 


pressures. Write for yours. 


-KNOW THE 
FIRST NAME IN 
PLASTIC PIPE 
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CARLON PRODUCTS CORPORATION 
Box 133 — Aurora, Ohio — Dept. HP-5 


Please send me the new Plastic Pipe Fact-pak. 


a 





i 
OO 
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At CUMMINS ENGINE COMPANY'S 
New Test Building --- water pump systems 
run safely and silently 


Eighteen Williams-Hager Silent Check 
Valves are installed on boiler feedwater, 
condensate and vacuum pumpp lines, as well 
as dynamometer and engine cooling water 
pump systems, in the new Engine Test Build- 
ing at Columbus, Indiana. These check 
valves operate the instant flow reversal 
starts, eliminating pressure surges and re- 


Figure 636 Globe-Type Silent Check 
Valve installed at Cummins’ Test 
Building. Available for 3” to 24” lines. 


WILLIAMS * HAGER 


sulting water hammer before they are 
created. Result: assured silence and safety 
of liquid systems. 


Write for Bulletins: No. 654 on Valves; No. 


851 on Cause, Effect and Control of Water 
Hammer; No. 659 on Pressure Loss Tests. 


The WILLIAMS GAUGE CO., Inc. 


Check Valves 


What's the 
biggest name in steel 
heating boilers? 


Pacific makes the most complete line of low 
pressure steel heating boilers. Has special- 
ized in designing and building large steel 
boilers for close to 50 years. Thousands of 
installations the world over. You benefit 
because Pacific men are boiler experts. 
There’s a Pacific representative in your 
area. Call him for your next boiler. 


2 Gateway Center . 


155 Stanwix Street 
Pittsburgh 22, Pa. 


Our 75th Year + 1886-196! 








PACIFIC STEEL BOILER DIVISION 


Division of Crane Co., Jonnstown, Pennsylvania 





AT THE HEART 
OF HOME AND INDUSTRY 


CRANE 


VALVES AND PIPING - ELECTRONIC CONTROLS 
PLUMBING + HEATING - AIR CONDITIONING 
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PVC Plastic Pipe and Fittings 


Sixteen page brochure No. 620 in- 
cludes application information, sizes, 
and specifications for Schedules 40, 
80, 120, and A pipe. Gives drawings 
solvent 


and sizes of threaded and 


weld fittings. Corrosion resistance 
table of 390 chemicals gives head 
losses, working pressures, expansion 
tables, 
mended support spacing. Carlon 
Products Corp., P.O. Box 133, Au- 


rora, Ohio. 


and contraction and recom- 


Electric Motors 


Sixteen page bulletin No. 010 de- 
scribes single phase, three phase, and 
direct current motors. Also describes 
speed drives and allied equipment. 
charts, rat- 

Illustrated 


with photos, tables, line drawings, 


Includes two selection 


ings, and _ dimensions. 
and graphs. Century Electric Co., 
18th & Pine Sts.. St. Louis 3, Mo. 


Magnetic Motor Starters 


Four page bulletin GEA-7321 de- 
scribes combination safety magnetic 
motor starters that offer protection 
against unauthorized entry and _per- 
Photos 


safety devices and show how to per- 


sonnel _ injuries. illustrate 
form inspection or maintenance with 
or without power interruption. 

General Electric Co., Schenectady 5, 


N.Y. 
Grille Selector 


Slide air flow 


calculator and an outlet selector. De- 


rule serves as an 


termines the air flow rate for any 
diffuser or grille from velocity meas- 
the field. Can 
and 


be used 
their K 


size 


urements in 
for all 


factors. 


anemometers 
Determines outlet and 
based on available space and noise 
criteria. Provides complete throw, 
drop, and performance of outlets. 
A 24 booklet ex- 


plains use. Price is $2.50. — Titus 
Manufacturing Corp., Waterloo, Ja. 


page instruction 


Heating, Piping & Air Conditioning, July 1961 





LOW 


PROFILE 


DAVIDSON 


ROOF EXHAUST 
FANS 


Pleasing Contour Model 


Designed to “hug the roof", 
the low-contour PC Model is as 
much as 40% lower than con- 
ventional units. 

Capacities up to 50,000 CFM 
with low velocity. 

® Quiet, vibration-isolated 

operation 


@ Famous Davidson rugged 
construction 


NEMA Standard Motors 


Ratings conform to 
Standard Test Code 


Unconditional performance 
guarantee 


For complete facts about PC 
Fans and Hyduty SS Fans, write: 


Davipson Fan Co. 


Dept. D, 213 California St. 
Newton 58, Mass. 


The original manufacturer 
of roof fans — Founded 1915 


Member AMCA 


y 
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Pressure Pipe Welding 


Twenty page bulletin 2112.2 e 
plains welding of pressure pipe lines 
and piping systems. Contains infor- 
mation on techniques and costs re- 
lated to cross country transmission 
and pressure piping systems. Also 
reviews API pipe specifications, anal- 
ysis, and physical properties, and con- 
tains charts on lb of electrode con- 
sumed per joint for various diameter 
pipe using either hand or fully auto- 
matic submerged are welding. — The 
Lincoln Electric Co., Cleveland 17, 
Ohio. 


Indirect-Fired Heaters 


Eight page bulletin 400 describes 
heaters used in the petroleum, petro- 
chemical, chemical, power, and re- 
lated industries to heat gases, steam, 
and other vapors, heat transfer oil, 
and other liquids. Fired indirectly 
by gas, oil, or gas-oil, units main- 
tain low metal wall temperatures and 
do not require refractories. Temper- 
atures range to 1200 F, capacities 
up to 5,000,000 Btu per hr, and 
pressures up to 300 psig. Also de- 
scribes auxiliary equipment includ- 
ing burners, flame safety equipment, 
and controls. Illustrated with photos, 
line drawings, and tables. Brown 
Fintube Co., 300 Huron St. Elyria, 
Ohio. 


Manometer 


Bulletin describes unit with an in- 
tegrally cast solid wall in the gage to 
protect against explosive forces re- 
sulting from Bourdon tube rupture. 
The wall separates the Bourdon tube 
assembly from the ring, glass, and 
dial. The glass itself is a safety type. 
adding further protection. Full ac- 
cess to the Bourdon tube assembly 
and the movement allows easy in- 
spection, repair, or recalibration 
without removing the ring assembly 
or dial. J. E. Lonergan Co., 211 
Race St., Philadelphia 6, Pa. 
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A GREAT NAME IN THERMOMETERS 


PALMER 


‘Mercury Actuated 
Temperature Indicating Instruments 


A—4¥” DIAL THERMOMETERS: Made in 3 types 
to suit any requirements. Rigid stem, wall or 
flush mounted, 11 inches of scale reading. In- 
terchangeable with standard industrial separ- 
able sockets. Stem can be placed at any angle 
and case can be rotated to any readable 
position. 
B—RECORDING THERMOMETERS: Twelve inch 
die-cast aluminum case with black finish. Single 
or multiple pen construction. Electric or spring 
wound clock, 24 hour or 7 Day Revolution. Flex- 
ible Armor and bulb of stainless steel. Ranges: 
40 +950° F or Equivalent in °C 
C—INDUSTRIAL THERMOMETERS: Red-Reading 
Mercury—Extruded brass case—chrome finish. 
Ranges: —40 + 950° or Equivalent in °C. 
D—RED-READING MERCURY LABORATORY THER- 
MOMETERS: Thoroughly annealed for permanent 
accuracy. Complete line A.S.T.M. and fractional 
division types. 


FOR COMPLETE INFORMATION WRITE FOR CATALOG 
A ESAT 


PALMER THERMOMETERS, INC. 
Cincinnati 12, Ohio * MElrose 1 1500 








This 
MAKES LEHIGH 
1. E. INDUSTRIAL FANS 
IDEAL FOR TOUGH 


INDUSTRIAL EXHAUST 
APPLICATIONS 


Handles dust-laden air 
and gases, paper shavings 
and the like without clogging 


Lehigh Industrial I.E. Fans... featuring heavy duty, unique channel construction, 
all-welded mild steel wheels of the long shaving design . . . solve difficult exhaust 
problems because of their non-clogging characteristics. They incorporate a uni- 
versal housing, which permits rotation and discharge to be modified to facilitate 
variable field conditions. 
A complete range of sizes is available in both 70° to 250°F and 251° to 600°F 
construction. All standard drive arrangements are available and will be furnished 
according to your specifications. 
Rugged, air-tight construction: the fan housing is welded on the inside with a con- 
tinuous fillet weld. This provides gas-and air-tight housing with joints of maximum 
strength. 
Standard, self-aligning ball-bearing pillow blocks . .. grease lubricated . . 
featured on all Lehigh Industrial I.E. Fans. 
Optional accessories include an inspection door, inlet and outlet flange, heavy 
duty housing construction, and drain plug. 
Get detailed information on how Lehigh I.E. Industrial Fans can 
solve your industrial exhaust problems with dependable non- 
clogging performance. Your Lehigh Representative will be happy 
to supply you with full details. Or, if you choose, write directly to 
us for Bulletin L-5: . 2172 
“See Chemical Engineering Catalog for details and specifications”. LF-2 


LEHIGH FAN & BLOWER DIVISION 
FULLER COMPANY, CATASAUQUA 1, Pa. 


Subsidiary of General American Transportation Corporation 


- are 


Heating. 
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Plastic Pipe 


Eight page bulletin PA-1 is a se- 
lection guide for firm’s five types and 
15 variations of plastic pipe. Dis- 
cusses factors of fluid, pressure, and 
temperature. Lists resin, general char- 
acteristics, pressure rating, available 
sizes, standards met or exceeded. and 
typical applications. Also includes a 
that lists 
175 chemicals alphabetically and the 


chemical resistance chart 
resistance of each type of firm’s pipe 
Inc... 
955 Diamond Ave., Evansville, Ind. 


to them. Crescent Plastics, 


Air Conditioners 


Four page bulletin 2001 describes 
units for crane cabs, pulpits, and 
areas having high ambient tempera- 
tures. Units cool, dehumidify, remove 
dust, absorb fumes and gases, and 
heat. Illustrated with photos and di- 
mensional drawings. Correct-Air 
Corp., Willoughby, Ohio. 


Semi-Steel Valves 


bulletin V-203 


semi-steel 


Forty-four page 


describes all sizes of 
straightway, steam jacketed, multi- 
port, and special order valves. De- 
scribes accessories including wrench- 
es, locking devices, extensions, and 
lubricants. Gives complete specifica- 
tions, photos, and dimensional draw- 
ing on each unit described. Series of 
line drawings show port and stop ar- 
rangements for multiport valves. 
Rockwell Manufacturing Co., Nord- 
strom Valve Div., 390 N. Lexington 
Ave., Pittsburgh 8, Pa. 


Potentiometer Indicator 


Four page catalog 64-1 describes 
314 |b portable unit for temperature 
measurement. Accuracy is 14 of | 
percent of scale. Gives construction, 
application, and operational data. 
Lists accessories and specifications. 
Illustrated with line drawings and 
photos. — Thermo Electric Co., Inc., 


Saddle Brook, N.J. 
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Heat Transfer Equipment 


Custom Engineered to 
Your Requirements 


HEAT RECLAIMING UNIT 
Typical of the many varieties of 
coils produced by Rempe from any 
type of ferrous or non-ferrous pipe 

and tubing. 

Coil illustrated is 15° long with 5" 
copper headers. Used in floor pit 
for reclaiming heat from waste 
process water to preheat boiler 
feed water. Ideal for reclaiming 
heat from any hot waste liquid and 
reducing fuel cost. 

Tell us your problem 

We'll design the coil 


HEAVY DUTY 


STEAM 
COILS 


Distributor 
Type 








Tilted feature assures drain- 
age of condensate whether 
used for vertical or horizontal 
oir flow. 


Non-Freeze Design 


Every square foot of face area pro- 
dues equal heating capacity on full 
or modulated steam supply. Suitable 
for pressures to 200 lb. gauge. 


Two row or one row available. Can 
be furnished with connections as 
shown rhog on ve ga end of coil. 


aps 


Pipe Coil and Fin Coil De- 
signs. Heat Transter Coeffi- 
cients. Get @ copy tor your 
library. 


REMPE COMPANY 


342 N. Sacramento Blvd. @ Chicago 172, Il! 
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| Pipe Dimension Chart 


A 17 x 


shows 


11 pipe dimension chart 


outside diameter and_ wall 
thickness for all sizes of pipe from 
14 through 42 in. 
ASA Standard 


showing IPS and schedule 


Includes informa- 
336.10. 


numbers 


tion from 


and their relationships, and incorpo- 
rates latest wall thicknesses added in 
the 1959 revision. Suitable for desk 
Vidwest Piping 
O. Box 433, St. 


or wall mounting. 
Div., Crane Co... P. 
Louis 66. Vo. 


Bronze Valves 


Sixteen page pocket-size reference 
booklet No. 1496-V 


listing of standard and low pressure 


gives condensed 
gate, globe and angle, check, and 


special bronze valves. Includes a 
valve comparison chart and a section 
on “Do’s and Don’ts of Valve Instal- 
Illustrated with line draw- 


Ohio Brass Co., 
Mansfield, Ohio. 


lation.” 
ings and photos. - 


380 N. Main St.. 


Insulation Adhesives 


Four page catalog describes in- 
sulation adhesives, and separate cata- 
log sheets describe lagging adhesive 
and lap sealing adhesive. Lists in 


table form: adhesive; recommended 


use; how to apply; bonding time; 


color; temperature limits; solvent; 


coverage in sq ft per gal; viscosity; 
approximate weight per gal; approxi- 
mate solids; and flash point. — S¢. 
Clair Rubber Co., Adhesives Div., 


107 Clifford St., Detroit 26, Mich. 


Fan Performance 


charts 


Revised 


formance 


50Cla_ give per- 
ratings for all standard 
sizes of firm’s air handling, multi- 


zone, and heating-ventilating units. 
Charts plot performance of forward 
and backward curved fans for 4 
through 6 in. SP in the range of 400 
to 800 fpm. Recold Corp., 7250 
E. Slauson Ave., Los Angeles 22. 


Calif. 
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Babbitt 
Chain Guide are carried in stock by most 
mill supply houses. 
supply salesman or contact us direct. 


isYolojo)iss 


Adjustable 
SPROCKET RIM 
with Chain Guide 
Changes that Danger Zone 
toa 


SAFETY ZONE 


_A 


? . ae Oey: 


—enables 
you to 


ADD 
PLANT 
AREA 


lf re-aligning 
equipment will 
yield more work- 
better 
production, lower 
costs—do it now. 
Save all 


ing space, 


space 
wasted for placing 
ladders to 
overhead valves. 
At the same time, 


reach 


Danger 
Safety 
Zones. Equip every 


convert 
Zones to 


overhead valve 
wheel in your plant 
with Babbitt Ad- 
justable Sprocket 
Rims with Chain 
Guides. 


They simplify pipe layout. 

They fit any size valve wheel. 

They are easy to install and operate. 

They operate any valve from the floor. 

They save time and money. 

The first cost is the only cost (no maintenance). 
They are packed completely assembled (one 
to a carton), with easy-to-follow instructions. 
A hot-galvanized rust proof chain is avail- 
able for all sizes. 


Adjustable Sprocket Rims with 


Just phone your mill 


istoleje)ian 
STEAM SPECIALTY CO. 


8 BABBITT SQUARE, NEW BEDFORD, MASS., U.S.A. 





s SEE OUR | 
CATALOG IN 
SWEET'S 


Install Insulation with 


TUFF-BOND 


Super-Strength Adhesives 


TUFF-BOND #7 
fire-retardant adhesive for 
installing insulation 


TUFF-BOND M-102-H 


... duct liner adhesive 


TUFF-BOND 21-C 
. Clear lap sealer and lap 
adhesive 


TUFF-BOND 21-W 
white lap sealer and lap 
adhesive 


TUFF-BOND #6 

.. non-flammable fire-retardant 
duct liner adhesive; meets Inter- 
im Federal Standard #00136. 


TUFF-BOND #9 

... for bonding rigid and semi- 
rigid plastic foams (polystyrene, 
urethane, isocyanate, etc.) to 
themselves and to other ma- 
terials 


TUFF-BOND #12 


... high pressure duct sealer 


TUFF-BOND QUIK SET 

. neoprene-base, fast-setting 
adhesive. Recommended for 
installing metal and nylon 
hangers to smooth surfaces. 


TUFF-BOND GENERAL 
PURPOSE IMPROVED 


... all-around adhesive for in- 
Stalling insulation, insulation 
hangers, etc. 


Ask for literature and prices. 


(eT e]e) 0) Re) ae ma 1010) .4 - 
ase 3 ILLINO S 
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Centrifugal Pumps 


bulletin 1051-1 de- 


scribes seal-less, centrifugal 


Two page 
pumps 
for pumping corrosive, toxic, explo- 
sive, radioactive, and other problem 
fluids over a wide range of tempera- 
tures and pressures. Gives general 
and model specifications, application 
data, and construction features. Tllus- 
tables, and 


trated with photos, 


graphs. Fostoria Corp., Chem- 


pump Div., Huntingdon Valley, Pa. 


Pump Motors and Drives 


Twenty page bulletin F-2002 is 
indexed so that pump motors and 
identified as to con- 
(solid shaft, hollow 
shaft, submersible, horizontal, close- 


drives can be 


struction type 


coupled, right angle geared drives, 
extended base, and others); as to 
enclosure (weather protected, drip- 
explosion- 


proof, _ totally-enclosed, 


proof, sealed, and weatherproof) ; 
and as to thrust (high, medium, nor- 
mal). Illustrated with photos, tables, 
and line drawings.—U.S. Electrical 
Motors Inc., P.O. Box 2058 Terminal 


Annex, Los Angeles 54, Calif. 


Oil Fired Unit Heaters 


Eight page catalog UH describes 
units with up to 180,000 Btu per hr 
outputs. Contains specifications, pho- 
tos of typical installations, instruc- 
tions, piping arrangements, and other 
PowRmatic Inc., 400 
Palisades Park, 


information. 
Commercial Ave., 


ws Pe 


Pressure Regulators 


Twelve page bulletin describes di- 
rect and reverse acting pressure reg- 
ulators, and control valves. Gives op- 
eration data, specifications, sizes, and 
a typical installation of both the di- 
rect and reverse acting types of reg- 
coefh- 
cients for sizing valves for water and 
steam. Maxwell & 
Moore, Inc., Stratford, Conn. 


ulators. Also includes flow 


Manning, 


Heating, 


Ata poe, 


ANYTIME! 


AIR FILTER 
GAGE 


With the Dwyer Air Filter 
Gage you can be sure of 
maximum filter efficiency 
because you know the exact 
time to replace filters, every 
time. Gives a continuous, 
accurate check that spots 
inefficient filters, yet pre- 
vents waste through pre- 
mature replacement. 

The Dwyer measures fil- 
ter efficiency the only prac- 
tical and economical way — 
via pressure drop. Quickly 
pays for itself through sav- 
ings in replacement and 
service time and greater 
operating efficiency. 

Break-proof plastic con- 
struction, lifelong accuracy, 
simple installation, no mov- 
ing parts to ever wear out 
or get out of adjustment. 
Ranges 0-4”, 0-1”, 0-2” and 
0-3” water. A complete unit 
with all necessary tubing, 
fittings, etc. 

Write for Bulletin CIO 


F.W. DWYER MFG. CO. 
P.0. Box 373-H + MICHIGAN CITY, IND. 
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Testing Air Cleaners 


Two page bulletin B-5210 explains 
why the soiling effect of air is a use- 
ful index to its dust content and how 
this index is used to determine the 
efficiency of air cleaners in the U.S. 
Bureau of Standards Dust Spot Test 
One side of the publication discusses 
details of how the efficiency of all 
types of air cleaners is measured by 
the test. The other side makes refer- 
ences to other of firm’s booklets on 
electronic air 


various aspects of 


cleaning. Westinghouse Electric 
Corp., Sturtevant Div., Damon St., 


Hyde Park, Boston 36. Mass. 


Valve Material Ratings 


A quick-reference chart 593 shows 
pressure-temperature ratings for ma- 
terials used in steel valves. Chart is 
a condensed version of ASA BI16.5- 
1957. Includes standard ratings for 
the 300 to 2500 psi pressure classes. 
Can be hung on wall or placed under 
glass desk top. Lytle Engineering 
Specialties, Lid., 438 St. Peter St. 
Vontreal, Quebec, Canada. 


Room Air Conditioners 


Twelve page catalog AC201 de- 
scribes units with face and by-pass 
damper control that keeps both tem- 
perature and air circulation constant. 
A single damper blade directs the 
flow of air either through or around 
the coils as needed. Catalog gives ap- 
plication data. Airtherm Manu- 
facturing Co., P. O. Box 7039, St. 
Louis 77, Mo. 


Combustion Control Systems 


Twenty page bulletin _ 1002 de- 
scribes all equipment necessary for a 
complete combustion control system. 
Includes oxygen analyzers, flow me- 
ters, draft gages, control valves, in- 
terlock switches, and flame safeguard 
equipment. Reliance Instrument 
Div., Electro-Mech Corp., Norwood, 
N. J. 
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“Automatic Sunthine 


to meet big heating demands! 











engineered for fast installation, simplified 
servicing, minimum operating costs ! 





Basmor 400 Series (Water Boiler 
shown above) in ten sizes from 
375,000 to 1,050,000 BTU in- 
put. Top combustion efficiency 
with cast drill port burners and 
finest controls. Maximum utili- 
zation through patented “stag- 
gered heat travel” cast iron 
section design. 


Basmor 600 Series (Steam 
Boiler at right) in thirty-six sizes 
from 725,000 to 5,800,000 BTU 
input, permits “tailored-to-the 
job” selection to accurately 
meet heating requirements. Yes, 
you can rely on Basmor Auto- 
matic Sunshine for big heating 
demands! Write for complete in- 
formation. 


Rely on dependable 
BASMOR 








AUTOMATIC SUNSHINE is 
radiant hydronic heating with 
a Basmor Boiler. The health- 
ful even, sun-like warmth of 
heat by radiation, whether 
from radiant baseboard, pan- 
els, convectors or conventional 
radiators. 


Basmor Gas-Fired Boilers in 
sizes to meet commercial, in- 
stitutional and industrial heat- 
ing demands efficiently and 
economically. For all steam, 
hot water or vapor systems, 
and large volume water heat- 
ing by the indirect method. 




















BASTIAN-MORLEY CoO., INC. 


(Incorporating H. C. Little Burner Co., Inc.) 
LaPorte, Indiana 


Basmor-Little Boilers, Furnaces, Gas Heaters, Water Heaters, Incinerators 
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Handling Pipe Expansion 
in Long Outdoor Lines 


PROBLEM — at this plant in Arkansas, asphalt at 500°F is pumped 
from refinery through approximately 1,300 feet of steam traced 6” in- 
sulated steel pipe. Heating of the piping causes a considerable increase 
in length. The problem of calculating movement and making proper 
allowance for this pipe expansion was complicated by the fact that the 
piping runs at various angles and elevations. (See ANSWER below.) 


BARCO EXPANSION UNIT 
These schematic OFFSET 
diagrams from IN LINE 
Barco Bulletin . 
31A explain the 
accompanying 
photos. 


FOUR BALL JOINTS 


BALL JOINT 


EXPANSION UNITS 


(NO REACTIVE FORCES) 


ANSWER-Barco Ball Joints solved the “pipe expansion” 
problem SIMPLY, ECONOMICALLY, EFFECTIVELY. No 
complicated calculation of stresses was required—Barco Ball 
Joints (see arrows) provide points of flexibility. In offsets (A), 
three joints allow for expansion; or four joints (B) are used to 
form a minimum size expansion loop. 


Rugged “Fire-Safe” Barco joints have no thin wall sections, no 
critical points of fatigue, no rubber seals. They develop no 
“end thrust”... no reactive forces; require no expensive anchor- 
ing. They are ideal for steam and 

all kinds of fluids, including as- 

phalt. Choice of styles and sizes 4%” 

to 16” to meet your requirements. 3 

SEND FOR BARCO BULLETIN 31A. ° {>>-. 


BARCO 
MANUFACTURING CO. 
541H Hough Street, Barrington, Illinois 


In Canada: The Holden Co., Ltd., Montreal 
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Air Diffuser 


Eight page catalog CLD-70 de- 
scribes air diffuser for troffers. Per 
mits coordination of air distribution 
and illumination in a single ceiling 
unit. Gives selection data, dimen- 
sions, performance data, ceiling ap 
plications diagrams, specifications, 
and installation instructions.  Illus- 
trated with line drawings, photo, and 
table. — Anemostat Corp. of Ameri- 
ca, 10 E. 39th St., New York 16. 
Nit. 


Bimetal Disc Thermostats 


Four page bulletin 3000-1 de- 
scribes thermostats for electronic and 
other applications. Covers both her- 
metically sealed and semi-enclosed 
styles. Gives full dimensional details, 
ranges, tolerances, differentials, rat- 
ings, and applications. Illustrated 
with photos, cutaway sections, and 
line drawings. Stevens Manufac- 
turing Co., Inc., P. O. Box 1007, 
Mansfield, Ohio. 


Cube Air Filter 


Four page bulletin Bl describes 
cube type replacement filter for use 
in air conditioning, heating, air han- 
dling, and processing systems. Lists 
the face area, depth, capacity, and 
resistance of over 12 filter sizes. 
Gives instructions on_ installation, 
efficiency curves, and pressure drop 
tables. Illustrated with photos and 
graphs. —- Union Carbide Develop- 
ment Co., 270 Park Ave., New York 
17, Be = 


Commercial Glasses 


Sixteen page bulletin B-83 gives 
information on the mechanical, elec- 
trical, and optical properties; thermal 
stress; heat transmission; and _ vis- 
cosity of 32 commercial glasses. Re- 
vised edition includes expanded data 
on corrosion resistance, thermal ex- 
pansion, and other factors. — Corn- 


ing Glass Works, Corning, N.Y. 
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Electronic Controls 


Four page bulletin 141-61 gives 
detailed instructions, fully illustrated, 
for proper wiring of the units which 
make up various electronic control 
sets. Includes wiring diagrams, de- 
scriptions of control sets, information 
on proper installation of photocell 
holders, and data on the use of the 
microampere meter for photocell test- 
ing. The Carlin Co., 912 Silas 
Deane Hwy., H ethersfield 9. Conn. 


Chimney Protective Coating 


Six page brochure No. SF describes 
protective coating to resist acid 
corrosion from high sulfur fuels in 
brick, steel, and concrete chimneys. 
Consists of charts showing testing 
methods and results of “Stackfas” 
as compared to conventional coat- 
ings; scaled graphs of various types 
of chimney construction and firm’s 
method of protection; and appli- 
cation photos. Benjamin Foster 
Co., 4635 W. Girard Ave. Phil- 
adelphia 31, Pa. 


Cushioned Clamps 


Two page bulletin No. 216G de- 
scribes the use of “Teflon” as an in- 
sulating material for cushioned 
clamps. Illustrates a variety of shapes 
and styles of wire harness and tube 
supporting clamps along with a com- 
pletely dimensioned line drawing of a 
loop type clamp. Includes a chart 
of the physical characteristics of 
“Teflon” for evaluation to specific 
applications. — TA Manufacturing 
Co., 4607 Alger St., Los Angeles 39, 
Calif. 


Flexible Polyethylene Pipe 


Form No. HM-1 covers all char- 
acteristics of flexible polyethylene 
pipe including physical properties, 
life-test performance, chemical resist- 
ance, installation features, and _fit- 
tings. — Carlon Products Corp., P.O. 
Box 133, Aurora, Ohio. 
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ROBVON 
BACKING RINGS 


ROBVON BACKING RINGS APPROVED FOR 
WELDING PIPE, VALVES AND FITTING JOINTS 


Robvon’s Commercial Backing Rings are designed for quick 
easy alignment of pipe or tubing and assure precise close tol- 
erance fit-up. Robvon Backing Rings allow complete penetra- 
tion and fusion of the weld. Robvon Backing Rings radiograph 


perfect certified welds. The patented nubs automatically set 
the welding gap for the root-pass. The internal bevel and flat 
inner land assures non-restricted fluid flow. 


BACKING RING COMPANY, 675 GARDEN STREET, ELIZABETH, N. J. 


Reg. Pat. Nos. 2,764,426 & 2,366,579 Phone: EL. 2-9613 





July 


new technology in 


Manufacturers are using woven wire cloth as the 
most practical burning surface for gas fired Infra- 
Red Heaters. Woven wire cloth has proved its 
efficiency and economy for pre-mix and gravity 
type burners. It is rugged and reliable— withstands 
the rigors of expansion and vibration—endures 
broad ranges of temperature cycling. 


The majority of Infra-Red users of woven wire 
cloth rely on Cleveland Wire Cloth for their 
requirements. We have taken combustion engi- 
neers’ specifications and designed them into effi- 
cient woven wire Infra-Red burners. Through 
research, we are developing new and better appli- 
cations for woven wire cloth burning surfaces. 
Let us apply this new technology to your problems. 


Free— Bulletin 160 containing the full range of 
square mesh and square opening space cloth. 


THE CLEVELAND WIRE CLOTH 
AND MANUFACTURING COMPANY 


3585 E. 78th St. . Cleveland 5, Ohio . Phone DI 1-1832 














| FUEL OIL PUMP and 


HEATER SETS 





Use an Eagan “pre-packaged” fuel oil pump 
and heater set for the preparation of heavy 
oil for combustion. You save time and 
money because units are completely as- 
sembled, ready for immediate installation. 
Only connections to oil and steam supply, 
burner, by-pass and relief lines have to be 
made and you avoid the combustion difficul- 
ties so often caused by field assembled 
combinations. 


Here are additional benefits 
Eagan gives you: 


Generous reserve capacity, at least 50% 
over peak burner demand, allows for even- 
tual wear and future demand increases. 
Maintenance is easy and at a minimum. 
Parts requiring service are easily ac- 
cessible. 

“Honest”, solid construction, excellent 
engineering assure long life, trouble-free 
operation. 


Compact units save space. 


EAGAN fuel oil pump and heater sets heat 
to 300° F, pump to 400 psi and have capac- 
ities to 3000 gph. Single or duplex units are 
available for steam or electric drive. Duplex 
“electro-steam’”’ sets provide for electrical 
failure by incorporating one steam pump 
and one electric motor driven pump. Other 
EAGAN sets can be made to your special 
requirements. 


Write, wire or call for further 
information or let us bid on’ your job. 


WALTER H. EAGAN CO., INC. 
2337 Wallace Street, Phila. 30, Penna 
CEnter 6-2300 


Mfrs. of condensate, boiler feed, turbine, 
centrifugal and proportioning pumps and 
fuel oil pump and heater sets. 





Pump Specialists Since 1920 








RECENT TRADE LITERATURE 


Continued 





Cooling Towers 


Brochure describes 13 cooling 
towers in 5 to 80 nominal ton capac- 
ities. Heavy duty, centrifugal, draw- 
through types with galvanized steel 
frame, panel, decking, and elimina- 
tor construction. Gives selection and 
performance data. Tables chart such 
factors as entering and leaving tower 
water temperature; water flow gpm; 
and nominal capacity in tons of re- 
frigeration. Physical dimensions, fan, 
motor, cfm, valve, and other data pre- 
sented in graph form, keyed to cross- 
section on diagrams. Presents visual 
sketches of unit both 
right and left hand. Drayer-Han- 
son Div., Hi-Press 
of America, Inc., 3301 Medford St., 
Los Angeles 63, Calif. 


arrangement, 


fir Conditioning 


Unions, Union Fittings 


Sixteen page catalog supplement 


describes unions. elbows. and _ tees. 
Gives data on specifications, designs, 
weights, and dimensions. Illustrated 
with photos, tables, and line draw- 
ings for each basic unit described. — 
Stockham Valves & Fittings, P.O. 


Box 2592, Birmingham 2, Ala. 


Valves 


Sixteen page catalog 10-B describes 
bronze, iron body and cast steel gate. 
globe and angle, and check valves; 
bar stock valves; and forged steel 
valves. Illustrated with photos and 
tables. — R-P&C Valve Div., Amer- 
ican Chain & Cable Co., Inc., Read- 


ing, Pa. 
Thermostats 


Four page bulletin 3000 describes 
snap-acting, fixed-temperature ther- 
mostats. Gives information on avail- 
able terminals. mountings. ranges, 
ratings, and differentials. Construc- 
application, and _ operational 
Illustrated 


photos, line drawings, and tables. 


tion, 


data also included. with 


Stevens Manufacturing Co., Inc., P. 
O. Box 1007, Mansfield, Ohio. 








AirMecier 
LO-BOY 


CENTRIFUGAL 
ROOF EXHAUSTERS 


Enhance the Beauty 
of Building Skylines 








Pend. 
Lowest Silhouette Design 


Forward or Backward Curve Wheel 
Within . . . . or Out of Scroll Housing 


Motor mounting on side of struc- 
ture support . . . out of line of air 
stream reduces height of Lo-Boy 
models nearly 50% of older de- 
signs. 

LOW WIND RESISTANCE 


SIZES 10”-72” 600-47,000 
CERTIFIED C.F.M. RATINGS 


@ QUALITY @ BEAUTY 
@ PROVEN PERFORMANCE 


Write for bulletin Ha-100 60 


AMMERMAN (0., INC. 


MEMBER OF THE AIR MOVING & 
CONDITIONING ASSN. 


P.O. Box 182 
Stillwater. Minnesota 
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LATTICE PATTERN — 3/,” Square DESIGN C — 73% Free Area 
57% Free Area 


Getting exactly what you want is no problem when 
you specify A-J Architectural Grilles. There are prac- 
tically no limitations on size and grilles can be made to 


or stainless. Available in slotted designs B, C, and D, 


Send for FREE A-J Catalog 
that contains complete specifications. 





NEW FROM A-J! Design E Convector-type grille with verti- 
cal pencil-proof slots for cooling or heating outlets, return 


or exhaust application. Free area 54%. May be installed in 
A - J M A N U F A C T U # | N G C 0 e sills, sidewalls, ceilings or floors. Available in steel, a‘vu- 


minum, stainless or bronze. 





Dept. H-7 3601 E. 18th St. Kansas City 27, Mo. 








speciry Wu | LOG WATER HEATERS 


for every service 


Whitlock Type K Storage Heaters provide adequate 
supplies of hot water at all times in intermittent serv- 
ice. Designs are available in steel, Konkrete-lined 
steel, copper-lined steel, and silicon bronze — we will 
help you select materials. 


Whitlock Instantaneous Heaters and Convertors are 
designed to produce hot water with minimum pres- 
sure drop... and at minimum installation and main- 
tenance cost: Side water connections simplify tube 
bundle removal. Steam inlet at rear of shell eliminates 
cutting tubes by steam impingement. Finally, our 
fianged connections in the larger sizes are much pre- 
ferred by consulting engineers, contractors and by 
users themselves 

Designing and manufacturing water heaters for 
thousands of installations gives us a background as 
hot water specialists which can be useful to you — 
we will gladly assist with your water heating prob- 
lems. Ask us for suggestions. 


THE WHITLOCK MANUFACTURING CO. 






STORAGE HEATERS 


44 South Street, West Hartford 10, Conn. 









INSTANTANEOUS HEATERS 


AND CONVERTORS Designers and builders of bends, coils, condensers, 


coolers, heat exchangers, heaters, piping, pressure 
vessels, receivers, reboilers. 
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Just tear off your Bandaid... 


send it and your old file to: 
H&M PIPE BEVELING MACHINE CO. 


and we’ll know you’re interested in finding out 
more about the H&M “BEVEL-LAND” Grinder. 
The “BEVEL-LAND” Grinder eliminates time- 
consuming handwork and assures better quality 
welds by accurately placing the land on the 
bevel. The grinder is electric or air powered 
and is available in two models — one for 6 to 
12 inch pipe and one for 14 to 30 inch pipe. 
Larger models are available on request. 








PIPE BEV 
TM REG “* 
311 E. Third St. 
TULSA, OKLAHOMA 


PATENT NO. 2,869,293 


ELING MACHINE co. 


“AIR CONDITIONING THAT KEEPS 





LUther 3-0241 . 


ITS PROMISE OF PRECISION 


NIAGARA Type “A” air conditioners 
assure that you actually realize all the 
benefits of precise atmospheric con- 
ditioning in your testing laboratory, 
your “clean room” or in your process- 
ing of hygroscopic materials. 

‘This assurance; temperatures controlled 
to a fraction of a degree, relative humid- 
ity held to within 1%, results because 
this unit, exclusively, can provide satu- 
rated air in such compact space. Its ex- 


tra capacity absorbs sudden peak loads, 
You hold your standard conditions con- 
tinuously, without interruption. With 
its simple, inexpensive control you can 
vary your standard at will and reach the 
new condition quickly. Its range, using 
the Niagara “No-Frost” liquid below 
the freezing point of water, is through 
140° F. Its reliability is proven. Service 
records show many machines still pre- 
cise in operation after 20 years’ service, 


Write for Bulletin 58 and 122 


NIAGARA BLOWER COMPANY 


Dept. HP-7, 405 Lexington Ave., New York 17, N. Yo 
District Engineers in Principal Cities 


224 
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Power Roof Ventilators 


Eight page bulletin DB3-100 de- 
scribes propeller fan power roof ven- 
tilators. Supersedes firm’s previous 
bulletin on subject. — Ilg Electric 
Ventilating Co., 2850 Pulaski Rd., 
Chicago 41, Ill. 


Threadless-Spindle Clamps 


Four page bulletin describes high 
tensile strength aluminum threadless- 
spindle clamps. Three types avail- 
able: standard frame; welding; and 
Lists 
range of sizes, spindle types, and ma- 
United Associates, 1605 N. 
Hercules Ave., Clearwater, Fla. 


deep-throat types. complete 


terials. 


Cloth Tapes 


Twelve page brochure describes 
pressure-sensitive and heat sealing 
cloth tapes. Gives specific qualities, 
features, and applications. Tape dis- 
pensing equipment included. Illus- 
trated with photos of applications. 


Permacel, New Brunswick, N.J. 


Graphical Symbols Guide 


Twelve page pocket-size guide of 
graphical symbols for piping, fit- 
tings, and valves in air conditioning 
and heating. Printed on heavy paper 
stock. Anaconda Metal Hose, 
Dept. GR, P.O. Box 791, Waterbury 
20, Conn. 


Masonry Anchoring 


Eight page booklet, /nstall Jt for 
Less, is a guide to masonry anchors 
and anchoring methods. Explains se- 
lection factors for each job, types of 
anchors, and cost comparisons. 
The Rawlplug Co., Inc., New Ro- 
chelle, N.Y. 
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Preheating and Stress-Relieving 


Thirty-two page booklet 400 Cycle Induction Heat- 
ing EW-249 answers many of the questions about why, 
when, and what to preheat and stress-relieve. Includes 
sections on: demand for stress-relieving; program of 
stress-relieving; types of post-heat treatments for 
welded joints; preheating before welding; methods of 
stress-relieving; frequencies for induction heating: 
controlled programming; definitions and references; 
typical stress-relief treatments for certain ferrous 
alloys; stress-relieving as specified in “Rules for Con- 
struction of Unfired Pressure Vessels” from the ASME 
Boiler Construction Code; induction heating coil con- 
struction; attaching thermocouples; how to repair a 
thermocouple; and a trouble shooting guide. — Hobart 
Brothers Co., Hobart Square, Troy 1, Ohio. 


Central Station Air Handling Units 


Four page bulletin describes central station air han- 
dling units for up to 20 separate and individual zones. 


Available in 11 sizes from 1200 to 36,000 cfm with 
both horizontal and vertical discharge. Features low 
and medium pressure; five types of coils; four types 
of filters: and three types of humidifiers. Ceiling sus- 
pension is available. Bulletin includes specification 
data, list of accessories, and physical data. —-York 
Corp., Grantley Rd., York, Pa. 


Differential Pressure Regulators 


Two page bulletin describes units for controlling the 
pressure of atomizing steam at an adjusted value 
higher or lower than the fuel oil pressure. Spring- 
loaded, diaphragm-operated valves are available in 
sizes from 1% to 2 in. inclusive. Includes methods of 
installation, operation, mechanical drawings, and di- 
mension tables. Atlas Valve Co., 280 South St., 
Newark 5, NJ. 


Test Gages and Gage Testing Equipment 


Eight page bulletin 363 describes laboratory test 
gages, master reference gages, dead weight testers and 
test pumps, pocket and vacuum test gages, and in- 
spectors’ test sets. Illustrated with photos and tables. 

Manning, Maxwell & Moore, Inc., Stratford, Conn. 














CAPITOL RECORDS BLDG. 
LOS ANGELES, CAL. ABLE 


WELTON, BECKET & ASSOCIATES, AR- 
CHITECTS-ENGINEERS, STATE PLUMBING 
& HEATING CO., MECHANICAL CON- 
TRACTOR 


Pittsburgh 30, Pa. 





Capitalize on 
MILLER Streamflow CHECK VALVES 


Completely Silences your piping system! CENTER-GUIDED, SHOCK 
PROOF, NOISELESS, ELIMINATES WATER HAMMER. FULL RADIAL 
FLOW. FACTORY MUTUAL LABORATORIES APPROVED. 


SIZES 1 THROUGH 24” 


FLANGED, ASA DRILLING, IBBM, CAST STEEL, ALL ALLOYS FOR 
ALL FLUIDS AND GASES. 


CERTIFIED MINIMUM PRES- 
SURE DROP CURVE AVAIL- 


Write for literature * Agents in Principal Cities 


MILLER VALVE CO., INC. 


Pilant—1620 Pennsylvania Ave. 
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Heating and Cooling Load Calculating 


Ninety-four page manual is part of three-element 
load estimating package that also includes a com- 
panion pad of 50 estimation forms and a psychrometric 
chart. Such data as glass, shading, and latitude fac- 
tors are combined in tabular form. Summer load fac- 
tors are combined in a single table for each principal 
kind of window glass. Similar tables cover glass blocks, 
walls, roofs, ceilings, floors, partitions, people, appli- 
ances, and ventilation air. Includes appendix tables 
on such items as simplified air volume calculations, 
heat removal, building materials lag, and shade fac- 
tors. Manuals are $2 each; pads of estimation forms, 
50 cents; and psychrometric charts, 25 cents. — Arkla 
fir Conditioning Corp., 812 Main St., Little Rock, 
{rk. 


’ 


Pressure Vacuum and Compound Gages 


Thirty-two page catalog RH-54 describes pressure 
vacuum and compound indicating gages. Units incor- 
porate a helical roller. Various types of cases, dials, 


and movements such as bronze, steel, stainless steel, 


and K monel are discussed. Calibration and adjust- 
ment procedures are illustrated. — Helicoid Gage Div., 
{merican Chain & Cable Co., Inc., 929 Connecticut 


Ave., Bridgeport 2, Conn. 


Diaphragm Valves, Air Control Equipment 


Four page bulletin describes straight-through valves 
for acids, oils, alkalis, slurries, and most hard-to-handle 
liquids. Units available in sizes from 14 to 14 in. and 
for pressures up to 250 psi, depending on size. Also 
describes air pollution control equipment such as 
scrubbers, washers, dust collectors, and fume elimi- 
nators. Automotive Rubber Co., Inc., 12585 Beech 
Rd., Detroit 39, Mich. 


Interchangeable Process Pumps 


Eight page bulletin 1-210 shows how 72 basic proc- 
ess pump combinations allow a choice of features for 
the service required. Illustrated with a series of ex- 
ploded view drawings with interchangeable parts ex- 
plained. Byron Jackson Pumps, Inc., Standard 
Products Div., P.O. Box 2017, Terminal Annex, Los 
Angeles 58, Calif. 





DELIVER THE HEAT at 
low initial investment — 
low operational cost — 
low maintenance cost 


MODEL R . ie MODEL FGR 


Capacities ee Capacities 

to > 4 from 

2% million A “a 1 to 9 million 
BTU/HR <4 - BTU/HR 


Gas, oil or combination burner TURBORING Boilers equipped for pressure firing require 
: no stacks... merely a vent 


Gordon & Piatt manufactures a *PLANNED — Factory assem- 
Gordon & Piatt, Inc. complete line of combustion bled, pre-wired for “Bolt-on” 
equipment: Atmospheric gas installation. 
P.O. Box 914 burners * Power gas burners *PERFORMANCE — Custom 
WINFIELD, KANSAS * Control panels and burners matched to individual boilers 
for special applications. for quiet, efficient operation. 
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Ey 
Sees 
a Salita 


Bee AD Pe lel 
Air Cooled 
Split Systems 
offer 
Greater Flexibility 


Series 7200 alga “ 


Blower Coil Unit 
Low Side 


BLOWER-COIL ASSEMBLY UNITS, Series 7200, 


suited for horizontal air flow. May be installed in the | 


space to be air conditioned or remote with duct work. 
Also available are vertical models for floorstanding 
application. 


AIR-COOLED CONDENSING 
UNITS, Series 8300, designed for 


outside location, are horizontal- 
ly proportioned to produce a 
low-sihouette for ideal on-the- 
roof installation. 

When the Series 8300 is used 
with its companion Series 7200, Series 8300 
system capacities range from Condensing Units 
31,000 BTU/hr to 208,000 hata 
BTU /hr (based on a condenser 
ambient of 95 degrees). 


USAIRCQ = Split Systems, available in 6 sizes, open a 
tremendous new profit opportunity in shopping cen- 
ter, factory, bowling lane, variety, chain, restaurant, 
amusement and many other commercial and indus- 
trial applications. Get the facts today. 


Write for Bulletins 72B and 83B 
United States Air Conditioning Corporation 


DELAWARE, OHIO 
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For a better balanced 
Perimeter Heating and 
Cooling System - install 


YOUNG Floor Line 
Adjustable Cover 
Regulators in 
Branch Ducts 





Adjustable Brass 
Cover screws 
down flush with 
floor after form 
is removed. 





The Young No. 330 
Regulator, installed 
in a branch duct, 
gives accurate con- 
trol of the volume of 
air to the register. 


This is the sure way of controlling the required vol- 
ume of air for individual rooms. 


Only 2-3/8" in diameter, the adjustable cover plate 
fits flush with the floor. Model No. 330 is for in- 
stallations with up to 2” of concrete above the duct. 
Other models are available for up to 12” of con- 
crete above the duct. 


Write for complete catalog or consult Sweet's Archi- 
tectural File or the Engineer’s Product File. 


Young Recutator Company 


20910 Miles Parkway, Cleveland 28, Ohio 











WE HEAR THAT... 





Robert A. Kroeschell, chairman of the board of 
KROESCHELL ENGINEERING COMPANY, Chicago 
mechanical contracting firm has announced the elec- 
tion of Hans A. Stade as president and treasurer. Mr. 
Stade succeeds Paul H. Kroeschell who died suddenly 
April 21, 1961 at sea enroute to Europe. Mr. Stade is 
one of the original directors of the company and has 
been executive vice president a number of years. 


SHELDONS MANUFACTURING CORP. has leased 
a 12,000 sq ft plant at Bensenville, Ill. (less than 20 
miles from Chicago) for the purpose of manufacturing 
a full line of fans, including centrifugal, vaneaxial, 
tubeaxial, and propeller models; and also pressure 
blowers, centrifugal compressors, and heating and cool- 
ing coils. SHELDONS ENGINEERING, LTD. of Can- 
ada designed and engineered the products. Initial pro- 


duction has already begun. 


A new method for cold-forming pipe fittings was 
recently patented by the SPEEDLINE CORROSION 
RESISTANT FITTINGS DIV. of the HORACE T. 
POTTS CO. Features of the new method include allow- 
ance of 180 deg bends with assured wall thickness 
control. The firm was also selected by the U.S. Pat- 
ent Office to exhibit the process in its 1961 Mechan- 


Angle Union Pattern Straightway Union Pattern 


Thread Type 


for positive control 
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ical Exhibit. 


The AIR-CONDITIONING AND REFRIGERA- 
TION INSTITUTE has formed a new Product-Section, 
to be known as the Non-Residential Warm Air Heater 
Section. Six member companies have already joined 
the new section, and additional members are consid- 


ering joining. 


LYNCH CORP. has acquired the “Coblentz” dry 
air systems from the LOVELL MANUFACTURING 
CO. The method used by this system is to draw in at- 
mospheric air, chill it to 38 F, and shrink it to a high 
density so that the compressor delivers a greater weight 
of air per stroke. The air is simultaneously filtered and 


dehumidified. 


UNIVERSAL DIFFUSER CORP. has moved its 
manufacturing plant into new and larger quarters 
occupying 40,000 sq ft in Yonkers, N.Y. Located at 
155 Saw Mill River Road, the company has also ex- 
panded its line to include: extruded aluminum grilles; 
extruded & anodized aluminum multi-pattern diffusers ; 
and a combination lighting troffer & diffuser. A com- 
plete testing laboratory is being installed for research, 
development, and demonstration. Development work is 
now in progress to produce a dual-duct mixing box 
line. 


Solid segment stem, 
which insures linear flow 


Straightway 
Screwed Pattern 


OPEN 
TO FLOW 


CLOSED 
TO FLOW 


in balancing hot water systems, ure SARCO 
SOLID SEGMENT STEM BALANCING FITTINGS 


Sarco Balancing Fittings use a stem having a 
segment of a circle, instead of the butterfly 
stem on old type balancing fittings. Sarco con- 
struction gives you three solid advantages: 
First, you get linear flow. Equal openings 
give you even throttling action and that can 
save you hours in balancing water systems. 
Second, when you set a Sarco fitting with this 
solid segment stem in the full open position 
you get no obstruction to flow. That means 


Sanco 


less pressure drop through the fitting. Third, 
Sarco balancing fittings are designed to oper- 
ate perfectly to 200 psi maximum — cold 
liquid, non-shock. 

Available in both thread and sweat types 
Sarco Balancing Fittings are available in both 
thread and sweat types, in all patterns. Also 
with integral air vents. Ready for prompt de- 
livery, too: access boxes for balancing fittings; 
valves; air eliminators. Write for Bulletin. 
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Oakite Airefiner No. 52 in water 


GIVES YOU 
TROUBLE-FREE 
AIR CONDITIONING—3 WAYS 








La | 


c ee “ 
Pa OP. 





—_ treated water in air conditioning 
systems goes a long way in prolonging equip- 
ment life, improving operating efficiency and 
keeping systems trouble-free. A small amount 
of Oakite Airefiner No. 52 added to cooling 
tower water does all this—and more! A soften- 
ing and purifying material, Airefiner No. 52: 

1. Checks growth of pipe-blocking, jet-clogging 

algae and slime 

2. Prevents build-up of insulating scale 

3. Minimizes metal-eating corrosion 
Try Oakite Airefiner No. 52 in your water sys- 
tem and see the difference in lower mainte- 
nance costs, more efficient cooling, less out-of- 
service time. 


THIS MAINTENANCE MANUAL gives complete 
details on cleaning and maintaining air 
conditioning and refrigeration systems at 
less cost. For your free copy, write Oakite 
Products, Inc., 
51B Rector Street, 


In our 52nd year 


Export Division Cable Address: Oakite 
Technical Service Representatives in Principal Cities of U. S. and Canede 
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Dnayer-titasine 
Ain Ornditioning vm 


WORLD-WIDE! 


NEW 
” Jewel. Of the Lndes 


HOTEL QUITO 


QUITO, ECUADOR, S.A. 


20 D-H FLOOR/CEILING-MOUNTED 
PUBLIC SPACE AIR HANDLERS 


CREDITS: ARCHITECT: Charles F. McKirahan, Ft. Lauderdale, 
Florida. AIR CONDITIONING CONTRACTOR: Josueth Gon- 
zalez, Quito, Ecuador. D-H INTERNATIONAL SALES REPRE- 
SENTATIVE: Climate Control International, Inc., Los Angeles 


Send for Brochure CSHV 372.01 


drayer -hans On 


DIVISION OF 
HI-PRESS AIR CONDITIONING OF AMERICA, INC. 
3301 Medford Street, Los Angeles 63, California 
(Cable: Cliconi, Los Angeles) 
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TEN SIZES +» COMPACT + BELT DRIVEN 
SELF CONTAINED + QUIET OPERATING 


ALADDIN Belt-Driven Utility Sets are extremely quiet 
in operation. Designed for general ventilation, 
they occupy a minimum of space, handling large 
volumes of air at low noise levels. They are rug- 
gedly built and are ideally suited for roof in- 
stallation...when furnished with weatherproof 
cover they require no further protection against 
the weather. 


ALADDIN Utility Sets are available with both 
forward curved or backwardly inclined blade 
wheels. 


Write for complete data 2 


ALADDIN HEATING CORPORATION 


1111 WEST AVENUE 137 + SAN LEANDRO, CALIFORNIA 


WE HEAR THAT 


Continued 





STANLEY ENGINEERING CO. in Muscatine, 
lowa, has been incorporated with no change in name. 
Directors of the firm are Max Stanley, Art Stanley, 
San Fosholt, Roy Vanek, and Frank Edwards. 


KAYKOR PRODUCTS CORP. has purchased the 
KAYKOR INDUSTRIES DIV. of KAYE-TEX MAN- 
UFACTURING CORP., and is now being operated as 


an individual company. 


RANCO INC, has concluded an agreement with 
Nichiden Kogyo Co., Ltd. and associates for the 
formation of a new Japanese company on a joint 
venture basis to produce and market Ranco controls 
in Japan. The agreement is now subject to approval 


by the Japanese government. 


GENERAL FOAM CORP. is expanding its facilities 
in Hazleton, Pa., by leasing a 68,000 sq ft building 


directly across the street from its existing plants. 


TESCOM CORP. is the new name of the former 
Smith Welding Equipment Corp. Smith Welding 
Equipment will become a division of Tescom, as will a 


new Fluid Systems Div. 


VORTHWESTERN UNIVERSITY has received a 
$648,161 grant to provide sharply expanded research 
facilities in bio-engineering and biochemistry at its 
Technological Institute. The grant was made by the 
National Institutes of Health, U.S. Public Health Serv- 
ice. Among the subjects to be researched, listed with 
their faculty researchers, are: atmospheric pollution, 
Jimmie FE. Quon; and air hygiene, Burgess H. Jen- 


nings. 


Glenn P. Bakken was re-elected president of the 
COPPER & BRASS RESEARCH ASSSOCIATION at 
the group’s 39th Annual Meeting. Elected senior vice 


president was FE. P. Dunlaevy. 


SIERRA ELECTRIC CORP. has purchased all 
rights, inventories, and tooling for the low-voltage 
electrical control system currently produced by the 
SQUARE D CoO. All engineering manufacturing equip- 


ment will be located in Sierra’s Gardena, Calif. facility. 


The PENN METER CO. has purchased the PENN 
INSTRUMENT DIV. of BURGESS-MANNING CO. 


VID-WEST DEVELOPMENT CENTER is the new 
name of the former Mairco Div. of the ROBERT- 
SHAW-FULTON CONTROLS CO. The Center will 


be used exclusively for new product development. 
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It’s the material that 
makes the difference 


< 
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¥ CORROSION-FREE 

¥_ TROUBLE-FREE 

V LOW-MAINTENANCE 

HEATING SYSTEM . . . GRID cow sen com 


struction resists corrosion externally from acid fumes and 
internally from electrolysis. No leaking from rotted cores. 

GRID one-piece cast iron heating sections and headers are leak- 
proof on steam pressures up to 250 p.s.i. 450° temper- 
ature. Smaller steam lines cost less. 

GRID heating sections with widely spaced fins cast integral with 
steam chambers are easy to clean — Will not ‘‘mat'’ on 
air intake side. 

GRID design develops low outlet temperatures and with proper 
fan volumes, delivers warm, comfortable air to floor — 
No wasted heat at ceiling. 


ASK for complete information on GRID Cast Iron Steam 
Heat Transfer Surface . . . write for catalog #956. 


F=INSTALL GRID CAST IRON™ 


| UNIT HEATERS BLAST HEATERS RADIATORS 











D. J. MURRAY MANUFACTURING CO. 
Manufacturers Since 1883 ° WAUSAU, WISCONSIN 
REPRESENTATIVES IN ALL PRINCIPAL CITIES 
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reliable 
liquid 
level 
or flow 
control 


DAA _S* 


A sleeve, raised and low 
ered within a nonmag- 
netic tube by any suit- 
able sensing means, as 
liquid level or flow rates 
change, attracts or re 
leases a permanent mag 
net attached to a mer- 
cury switch outside the 
tube. That's all there is 
to it! 


at practically any temperature or pressure 


 MacneTRo. 


The positive pull of a permanent 
magnet replaces all bellows, packing 
glands, diaphragms and electrodes — 
eliminates all wearing parts. 
Magnetrols operate indefinitely to 
control the level or flow of virtually 
any liquid — at practically any 
temperature or pressure. They are so 
simple that only a simple change in 
component material is normally 
needed to adapt standard units to 
even the most unusual operating 
requirements. Of course, “special’’ 
Magnetrols can be developed to meet 
any specific plant need. 

Magnetrols are available for 
controlling liquid level changes from 
Y%” to as much as 150’ and more 
with single or multi-stage switching; 
flow switches to signal start, stop or 
insufficient flow within fractions 

of gpm rates. 


Fill in coupon and attach to your letterhead for full information. 


MAGNETROL, Inc. 5322 Belmont Road, Downers Grove, II! 
Please send me catalog data and full information on Magnetrol 


[) Liquid Level Controls Flow Controls 
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Frank W. Brandon has been named estimating man- 
ager of LIMBACH CO.’s mechanical department. He 
will direct all estimation of heating, air conditioning, 
ventilating, and plumbing in a three state area. The 
Limbach Co. is a mechanical contracting firm, with 


main offices in Pittsburgh, Pa. 


Rixford A. Beals has been named manager of the 
Commercial & Industrial Div. of the NATIONAL 
BETTER HEATING-COOLING COUNCIL. 


{LBERT KAHN ASSOCIATED ARCHITECTS 
{ND ENGINEERS, INC. has elected the following 
directors: George H. Miehls, Sol King, Sheldon Mar- 
ston, R. E. Linton, V. C. Wagner, G. S. Whittaker, and 
Paul G. Fleck. New officers elected by the Board for 
the coming year are: George H. Miehls, chairman and 
treasurer; Sol King, president; Sheldon Marston, ex- 
ecutive vice president; R. E. Linton, V. C. W agner, 
G. S. Whittaker, and Paul G. Fleck, vice presidents; 
and Louis Menk, secretary. The main office of this firm 
is in Detroit, Mich. 


PALL CORP. and the TRINITY EQUIPMENT 
CORP. have been merged. Trinity will continue as a 


wholly owned subsidiary of Pall. 


An 87,000 sq ft plant is being built by the J/AMES- 
BURY CORP. The plant is located on an 81% acre site 
in Worcester, Mass., as the first building in a new 


industrial park. 


The FOXBORO CO. has made an agreement with 
WAUGH ENGINEERING CO. to purchase the latter's 
assets in exchange for Foxboro stock. Waugh will be 
operated as a division of Foxboro. Foxboro has also 
recently opened a $700,000 assembly plant in East 
Bridgewater, Mass. Occupying 40,000 sq ft, the plant 


employs a staff of 150. 


WATUBO INDUSTRIES is the new name of the 
former Water Tube Boiler & Tank Co. 


A 13,000 sq ft addition has been completed by 
JOSEPH T. RYERSON & SON, INC, at its Seattle, 
Wash. plant. The building will be used for ware- 


housing purposes. 


KAMWELD PRODUCTS CO. is the new name of 


the former Kamlar Products Co. 


FMC CORP. is the new name of the former Food 
Machinery and Chemical Corp. 





The new compact centrifugal roof 


ventilator. Advanced styling as low as 111/ 


® 


fw 


2 


BY WESTERN 


. WRITE FOR TECHNICAL INFORMATION 
> WESTERN ENGINEERING & MFG. CO. 


P.O. Box 66455 + 


Los Angeles 66, California 
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ELECTRIC 
HOT WATER HEAT 


[2,500,000 B.1.U. 


PRECISION 


ELECTRIC HOT WATER HEATING BOILER 


COMPLETE UNIT READY FOR INSTALLATION 


with circulation hot water system and water 
chiller for year-round air conditioning. 


CONVERSION EASILY ACCOMPLISHED 


where other type fuels now used. Suited for 
home, churches, motels, apartments, hotels, 
hospitals, commercial buildings, swimming pools, 
snow melting and domestic hot water for large 
users. Temperature range — 60 to 250 degrees. 
Equipped with Sequence and Proportional Con- 
trols when desired. 


© Every unit tested and inspected 40,948 to 2,500,000 B.T.U. 
Output. 


© All Boilers meet the requirements of the ASME Boiler 
and Pressure Vessel Code. Natl. Board approved. 


No chimney! No odors! No flame! No ducts! No noise! 


Write for complete 
specifications and prices 


CISION parts 


corporation 
\ 400-HPA NORTH FIRST STREET 
NASHVILLE 7, TENNESSEE 


Heating, Piping & Air Conditioning, July 1961 


REDUCE 
fe}ieo}i ale mm eotel-j i 
ee) od —) — 2) 
Tab-it-lir-litelas 


with 


SHAW Radiators 


Only Shaw, of all modern radiators, offers same end as 
well as opposite end tapping. Same end tapping has a 
place in almost every piping layout, and its use 
invariably means less piping materials, simplified 
pipe fitting. 

mportant savings in installation time are made 
with any Shaw model, regardless of tapping arrange- 
ment. Shaw units are compact, fully self-contained 
assemblies only 3” thick, easy to handle and mount. 
There are no dampers, or separate housings to fit 
and install. 

Shaw Radiators distribute both radiant and con- 
vected heat in unvarying, health-guarding proportions 
that create natural thermal comfort in a room. They 
use either hot water or steam up to 150 psi. Write 
today for free literature on both panel and base- 
board models. 


Shaw Baseboord and Panel Radiators 
feature heavy gauge steel! heating fins 
ond box-type exterior radiant panels 
snugly fitted cround the heovywall 
copper tubing. Tubing is then exponded slightly by 
3750# hydraulic pressure to hold all components os 
a rigid, self-contained unit. The tight metal-to-metal 
bond assures rigidity and full heat conduction. 


SHAW-PERKINS 


re ee Teme ti a8, bemmesed. iat 0, Bd 





In America’s Finest Buildings... 


1 = 





LOOK BETTER... 
LAST LONGER! 


DIAMOND FABRICATED GRILLES 


meet the current demand for a very strong bar-type 
grille which provides more than the usual percentage of 
open area and is suitable, in general appearance, for use 
with practically any modern style of interior design. 
Specified by leading engineers and architects for Schools, 
Colleges, Hospitals, Ocean Liners, Sports Arenas, etc. 
Custom Built (no standard sizes) in any specified rectang- 
ular size or shape — All Steel or All Aluminum — for 
either direct or deflected air flow. Write for Bulletin 43. 































































































DIAMOND ARCHITECTURAL GRILLES 


. «. are stamped from Steel, Aluminum, 
Bronze or any other commercial metal; 
in a wide variety of artistic designs, in 
any desired thickness up to one-quarter 
inch, with correspondingly LARGE unit 
openings. Widely used, for nearly half 
a century, in America’s finest buildings, 
they have proved practically indestruct- 
ible — standing up for years against 
any probable amount of rough usage. 
Bulletin 41 illustrates and describes a 
number of popular designs and applica- 
tions. Catalog 36 (100 pages) contains 
actual-size illustrations of ALL Diamond 
Grille designs, together with complete 
working data. Write for either or both 
— no charge or obligation. 


DIAMOND MANUFACTURING CO. 
BOX 4D Witersore aver PENNA. 
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Everett Elliott was elected chairman of the board of 
the NATIONAL OIL FUEL INSTITUTE at the first 
meeting of the board of directors of the new group. 
The same meeting approved the constitution and by- 
laws and short-term programs recommended by Glenn 


L. Werly, NOFI president. 


The STAMFORD FAN CO. has been organized to 
manufacture and sell a line of commercial and indus- 
trial fans and blowers. Associated with the new com- 
pany is SEDGWICK MACHINE WORKS, INC.. 
Poughkeepsie, N.Y. Research, design, and manufac- 
turing of the new line will be conducted at the Pough- 
keepsie plant. Sales will be handled at the Stamford 
office, 47 Cedar St., Stamford, Conn. 


REPUBLIC-TRANSCON INDUSTRIES, INC. has 
purchased the THE MATHES CO., former division of 
GLEN ALDEN CORP. 


George C. Briley has been named vice president and 
sales manager of KERBY SAUNDERS, INC., New 
York City mechanical contracting firm. Mr. Briley will 
supervise sales in the fields of heating, piping, ai: 
conditioning, refrigeration, and plumbing in_ this 


country and abroad. 


Carl W. Lemmerman has been named sales manager 
of the ACOUSTICS AND INSTRUMENTS DIV.. 
KORFUND CO. Mr. Lemmerman has written articles 


for Heating, Piping & Air Conditioning. 


MEETINGS & CONVENTIONS 





JULY 18-20 
gineering Show & Conference. Pan-Pacific Auditori- 
um, Los Angeles, Calif. Information: Western Office. 


759 Monadnock Bldg., San Francisco 5, Calif. 


Western Plant Maintenance and En- 


JULY 31-AUGUST 11 Tufts University Summer 
Institute for Technical Writers and Publishers. Tufts 
University, Medford, Mass. Information: Mrs. Flor- 
ence N. Trefethen, assistant director, 8 N. Hall. Tufts 
University, Medford 55, Mass. 


AUGUST 14-18 


Contest. Purdue University, Lafayette, Ind. Informa- 


UA International Apprentice 


tion: United Association of Journeymen & Appren- 
tices of the Plumbing & Pipefitting Industry of the 
United States and Canada, United Association Build- 
ing, 901 Massachusetts Ave., N.W., Washington 1, 
D.C. 
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There’s more ways than one 


10 Inipdaive Here’s your solution to 
DRAFT EFFICIENCY Ventilation Problems... 


ALL ALUMINUM 
WV, VENTILATORS 





THE FIRST VENTILATOR 
WITH A 5 YEAR WARRANTY 


Fuh» ~ - ai 
OS ie 
and the Best is with s e Eliminates Call-backs 


e Operates More Quietly 


RSS SD CaS eens s Weighs Less 
: & 


See EI iF e Requires Less Maintenance 
a | i BERS BE e Installs Faster 


£ 


AUTO = DRAFT All these benefits have been proven by 


past performance and service—the just- 


INDUCE aes ification for being the first ventilator to 


offer a 5 year warranty. 


See Sweet’s Architectural File 
e Vibration-free, 


N or send coupon for complete 
quiet operation 


line catalog. 
e Heavy-duty, durable 


construction 


e simple installation 


e Venturi-type operation & 
e Minimum space for 
mounting 


e Nationally known motors - \ ' MODEL QD MODEL QL MODEL PR 


e 
® Factory-tested performance 


e Full range of sizes 


MODEL AUB 


Please send copy of 1961 Controlled Ventilation 
© Light weight Catalog 


e Doesn't rob furnace room 
jon ait 
of combust Name & Title 


Company 
The thousands of Tjernlund Auto-Draft induc- 
ers now giving trouble-free performance are proof Address___ 
of superiority. Write for literature and prices. 


SS 


—~ 
\\ 
ce ALUMINUM 
wr. Lely Veome Sidi, lemete) ia N. a VENTILATORS 


THE LOREN COOK COMPANY 
2126 KASOTA AVE., ST. PAUL 8, MINN. BEREA, OHIO MEMBER AMCA 
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{UGUST 21-31 — International Exhibition of Neu 
Sources of Energy. To be held concurrently with the 
United Nations Conference on New Sources of Energy. 
Circo Massimo, Rome. Information: Rassegna Inter- 
nazionale Elettronica e Nucleare, Via della Scrofa, 14. 
Rome. (cable address: ROMATOM) Please mark cor- 
respondence: International Exhibition of New Sources 


of Energy. 


SEPT. 12-14 Southeastern Maintenance and Fn- 
gineering Show. War Memorial Coliseum, Greensboro. 
N.C. Information: John Harden Associates, P.O. Box 
3173. Greensboro, N.C. 


* SEPT. 25-28 {merican Welding Society Fall 
Veeting. Adolphus Hotel, Dallas, Tex. Information: 
Information Center, American Welding Society, 33 W. 


39th St.. New York 18, N.Y. 


SEPT. 27-OCT. 4 The Institute of Heating and 
Ventilating Engineers, International Conference on 
Heating, Ventilating and Air Conditioning. London, 
England. Information: F. L. Rossetti, secretary, Con- 
ference Coordination and Management Committee, 49, 
Cadogan Sq., London, S.W.1. 


OCT. 1-4 — 43rd Annual Meeting, American Gas 
Association. Registration, Dallas Municipal Auditori- 
um; various sessions at the Statler Hilton, Sheraton- 
Dallas, Adolphus, and Baker hotels, Dallas, Tex. In- 
formation: American Gas Association, 420 Lexington 


Ave., New York 17, N.Y. 


OCT. 7-10 Western Building Industries Exposi- 
tion. Great Western Exhibit Center, Los Angeles. 
Calif. Information: Western Building Industries Ex- 
position, 2216 S. Hill St., Los Angeles 7, Calif. 


OCT. 9-11 Technical Committee on Cooling Wa- 
ter Problems, North Central Regional Veeting of Va- 
tional Association of Corrosion Engineers. Chase Park 
Plaza Hotel, St. Louis, Mo. Information: Otto H. Fen- 
ner, Monsanto Chemical Co., 1700 S. 2nd St., St. 


Louis 4, Mo. 


OCT. 16-17 International Conference on Air 
lonization. Franklin Institute, Philadelphia, Pa. In- 
formation: American Institute of Medical Climatology 
1618 Allengrove St., Philadelphia 24, Pa. 


OCT. 16-20 Vational Safety Council Annual Con- 
vention. Industrial sessions will be held in various ho- 
tels, Chicago, Ill. Information: National Safety Coun- 


cil, 425 N. Michigan Ave., Chicago, III. 





Announcing FULLY AUTOMATIC GAS-OPERATED 


4 NEW COMPACT VERTICAL TYPE 
MODELS COMMERCIAL-INDUSTRIAL 


ATER HEATERS & BOILERS 


A Ewing Heater-Boiler ELIMINATES EXPENSIVE, SPACE-CONSUMING STOR- 
AGE TANKS. THE VERTICAL DESIGN ALSO SAVES VALUABLE FLOOR 
SPACE. Choice of 4 sizes for a multitude of uses. 


APARTMENT BUILDINGS, ATHLETIC PLANTS, BAKERIES, CHURCHES, 
BATH HOUSES, BARBER AND BEAUTY SHOPS, CLINICS, COUNTRY 
Pp fect for: CLUBS, BAPTISTRIES, QUICK CAR LAUNDRIES, HOSPITALS, HOTELS, 
er ws MOTELS, FOOD ESTABLISHMENTS, OFFICE BUILDINGS, SUPER MAR- 
KETS, LAUNDRIES OF ALL TYPES, CLEANING PLANTS, SERVICE STA- 
TIONS, INDUSTRIAL PLANTS AND MACHINE SHOPS, POULTRY 
PROCESSING PLANTS, ENGRAVING AND PLATING PLANTS, SWIM- 
MING POOLS AND MANY OTHER USES. 





All four models are built to specificati ting Burner assembly complete and factory installed— 
American Gas Association requirements, and are Gas Pressure Regulator—AGA and ASME Temper- 
approved by its testing laboratories. Also tested ature & Pressure Relief Valve—Temperature & 
and inspected in accordance with the rules of Pressure Gauvge—Gas Valve—Aquastat—Draft Di- 
ASME Heater and Pressure Vessel Code. Each unit verter-——Dielectric Uni Magnesi Rods—All 
superbly engineered. Controls Self-generating. 


Thousands in operation from Coast to Coast. Backed by quality construction and 
experience dating back to 1924. The Ewing name is your guarantee of satisfactory 
and economical operation. Ewing models are quick and easy to install. Ask a 
Ewing owner what HE thinks of his Ewing heater-boiler. 


SEND FOR SPECIFICATIONS, PRICES MANUFACTURING CO. 
Complete data sheet, specifications 
and prices upon request. Recovery 
capacities 268 to 793 gallons per : ‘ OKLA 
hour at 100 degrees temp. rise. 





P. O. BOX B75 
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AIR 
FILTERS 


Typical bank of grease Filters in a kitchen range canopy. 


SPECIFY TYPE VG VORTOX 
COMBINATION GREASE FIL- 
TER AND FLAME ARRESTER. 


Vortox grease filters, like Vortox dust 
filters, deliver top efficiency at both high 
and low velocities. They are easily cleaned 
by regular dishwashing methods and are 


simple and easy to remove and install. 


VORTOX TYPE “VG” Grease Filters are available 
in 2” thickness and in 4 standard sizes . . . shipped 
from stock! Other sizes and materials on special 
order. 


Selected territory available for 


qualified representatives. 





VORTOX COMPANY 


121 South Indian Hill Blvd. 
Claremont, California 


Los Angeles Area 
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another outstanding désign 
| development from’ 


rover 


Vane Section 


\ 


with removable vane sections 


Engineered for high-pressure, high-velocity air 
distribution systems, these units feature a unique 
removable vane section which simplifies installa- 
tion and permits easy access for routine cleaning 
and maintenance. 

Available in 30 models in sizes 18” to 48” for 
capacities from 3230 to 67,300 cfm with special 
design features for all application requirements. 


Write for Bulletin 475 on 
“Herovent 


COMPANY, INC. 


ms A NS STREETS PIQUA, OHIO 


Air deliveries of all Aerovent equipment are tested and rated in ac- 
cordance 7 — - na paeees codes and each unit is guer- 
Geliver its reted perfor mence. 





MEETINGS & CONVENTIONS Health Association, 1790 Broadway, New York 19, 


Continued N.Y. 





OCT. 23-26 1961 Conference and Exhibition of NOV. 26-DEC. } 


; ee The American Society of Me 
the South Central Region of the National Association 


a , ‘tes chanical Engineers Winter Annual Meeting. Statler 
of Corrosion Engineers. Shamrock Hilton Hotel, Hous- : ‘ : ‘ 

a sei ; kes a Hilton Hotel, New York, N.Y. Information: L. S. Den- 
ton, Tex. Information: National Association of Corro- 


pe a S negar, director of public relations, American Society 
sion Engineers, 1061 M & M Building, Houston 2, Tex. 


of Mechanical Engineers, 29 W. 39th St., New York 
8, N.Y. 


VOV.. 12-15 fir-Conditioning and Refrigeration 
Institute Annual Meeting. The Homestead, Hot 
Springs, Va. Information: Air-Conditioning and 1962 
Refrigeration Institute, 1346 Connecticut Ave., N.W.. 


Washington 6, D.C. . 
FEB. 12-15 Air Conditioning and Refrigeration 


Industry 12th Exposition. Pan-Pacific Auditorium, 
Los Angeles, Calif. Information: George E. Mills, Air- 
VOV. 13-16 Vational Warm Air Heating and Conditioning and Refrigeration Institute, 1346 Con- 
fir Conditioning Association Annual Convention. La necticut Ave.. N.W.. Washington 6. D.C. 
Salle Hotel, Chicago, Ill. Information: NWAHACA, . 


640 Engineers Bldg., Cleveland 14, Ohio. a ae ale 
MARCH 19-23 National Association of Corro- 


sion Engineers Annual Conference and 1962 Corrosion 

Show. Kansas City Auditorium and Muehlebach Ho- 

NOV. 13-17 American Public Health Associa- tel, Kansas City, Mo. Information: National Associa- 
tion, 89th Annual Meeting, Air Pollution Session. Cobo tion of Corrosion Engineers, 1061 M & M Building. 


Hall, Detroit, Mich. Information: American Public Houston 2, Tex. 


HIGHER ComBusTION EFFICIENCY! 


LOWE. MAINTENANCE COSTS! 


NO MOTORS, FANS OR BEARINGS IN EXHAUST LINE 
PERFECT ° 
DRAFT-CONTROL BY Quick draft 


% EXTREMELY HIGH NEGATIVE PRESSURES 
% ACID RESISTING FINISHES 
Patents 


*& HIGHLY EFFICIENT WITHOUT CHIMNEY US. 


FOR INDUSTRY ... Now you can boost the combustion efficiency pace ptrcona 


of your boilers, regardless of the fuel you use. Quickdraft power- Other patents pending 
draft units provide instant controlled draft and completely remove 

all combustion, corrosive and noxious fumes at high temperature 

without passing them through the blower and motor. Maintenance 

costs are drastically reduced. Specify a Quickdraft unit to meet your 

particular requirements from a wide selection of various sizes. 


FOR INSTITUTIONAL AND COMMERCIAL BUILDINGS 
. . » Quickdraft eliminates costly, tall and unsightly stacks. Vent 
oot incinerators, heating plants and water heaters 

at roof level . . . safely and efficiently. 


Write for QUICKDRAFT 
FOR CORROSIVE SERVICE ENGINEERING DATA 


All Quickdraft units are available in standard acid resist- on your letterhead 
ing vitreous enamel, 316 stainless steel, carpenter 20 rigid ... today 
plastics (P.V.C), and with plastic or Fiberglas coatings. 


One of many actual QO vickdra ff 
MANUFACTURERS OF ALL TYPES OF 


installations with or 
without chimney. CORPORATION MATERIAL HANDLING UNITS WITH 
P.O. Box 87-K @ Canton 1, Ohio EXTREMELY HIGH VELOCITIES. 
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Dependable Accuracy... 
with TRERICE 


DIAL THERMOMETERS 


If you are after precise, dependable temperature 
indication, take a close look at these high-quality 
features of Trerice dial thermometers! 


NEAT APPEARANCE, 0. EASY TO READ, 
distinctive chrome- 200 modern aluminum dial, 
plated dial ring. ; | large figures. 


F WIDE VARIETY, 
q , : / dial available in 2”, 
WIDE TEMPERATURE ‘ ., Hi, Hs a. AL 
RANGES see > an lameters 
of ~~, with mercury, vapor, 
available in both Fahren- Ponce gas, solid liquid or bi- 


temperature” ranges from ST aa CPV, THE CHECK VALVE 
THAT DOESN'T HAMMER 


. . » because the pressure sensitive spring closes the 

All the many other standard and special option valve instantly and silently before reverse flow can start. 
features of Trerice dial thermometers are contained CPV SILENT CHECK VALVES are the positive, low cost 
in Bulletin No. 500-M. Write for your copy. way to eliminate water hammer, back drop and line surge in 
any piping system. Two point, guided lift design means disc 
can’t tilt. Available in wide range of materials including stain- 
less steel in sizes from ¥2-in. to 20 in. or 
more. Get the facts from your CPV repre- 


sentative or write for Catalog 600. 
State ‘ . 
1420-B W. Lafayette Bivd 


Detroit 16, Michigan SILENT CHECK VALVES 


BINATION PUMP VALVE COMPANY 
Preston St., Philadeiphia 4, Pa, 





TITUS SLIDE RULE 


Combination Outlet Selector & Air Flow 
Calculator for ENGINEERS & CONTRACTORS 





y= B= 

— titties & ¢ ¢ : 2 estte 2] S 
to a | hh 
mi aP 3. 3 See + 


SS | Pe = 
= Soden dR tis ° t ial z "i xR oo =, 
war = ee EE -S 
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Wide Hub 
Razor Blade Wheels 


The Reed Pipe Cutters in this series are the easiest-to-use 


and the cleanest cutting tools in their size range. In the — One side of this handy, 3-slide precision instrument is an 
OUTLET SELECTOR to quickly determine outlet and size 
= s . . based on available space and noise criteria. Other side of rule is 
it is always in full sight with the cut-off mark. The 4-wheel FLOW CALCULATOR to determine air flow rate for any diffuser 
model is excellent for close-quarter work since it operates or grille from velocity measurements in the field. 
with an easy ratchet-like action through a quarter revolution. Developed by H. Straub, P.E., Director of Titus Research 
Laboratory. Based on over 5 years of research. 6” x 11” in size. 
Furnished complete with 24-page Instruction and Information 
leave minimum burr. Available in three size ranges: Ye” to Booklet for $2.50. 


1%", Ye" to 2” and 1” to 3”. 


roller model, the single wheel is in the sliding block where 


Reed Razor Blade Wheels cut easily, track perfectly, and 





TITUS MFG. CORP., WATERLOO, IOWA 


At better jobbers, or write for circular MAIL Please send Titus Slide Rule complete with instruc- 
COUPON tion booklet. Enclosed is my check for $2.50. 


C4990) MANUFACTURING COMPANY WITH =| NAME 


ERIE, PENNSYLVANIA $250 ADDRESS 
TODAY 
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USE THIS 


to compare 
strainer 
design, 
manufacture, 
value... 


This new 12 page bulletin will make strainer selection 
simpler for you. It gives full design data on Armstrong 
Strainers, extensive screen information and specifications 
and prices for all popular sizes of cast iron, cast carbon 
steel (WCB), cast chrome moly steel (WC6), forged steel 
(ASTM A-182, grade F-22), cast bronze and stainless steel 
strainers with screwed, socket weld, Silbraz, butt weld or 
flanged connections. Ask for Bulletin 170. 

The Armstrong line is the value line in strainers. 

They give you an exclusive combination of de- 

sign features at a price no higher than for any 


good strainer. 
103-YS 


ARMSTRONG STRAINERS 


Made by the makers of Armstrong Steam Traps 


ARMSTRONG MACHINE WORKS 
8749 Maple Street . Three Rivers, Michigan 





NOZZLES 


for 
AIR WASHERS 





These are “non-clogging” nozzles with a single 
large tangential lead hole to the swirl chamber 
that will never clog from any impurities small 
enough to pass through the orifice. Swirl chamber 
is conical on both ends and pivots liquid like a 
top to produce an exceptionally fine, evenly dis- 
tributed, balanced spray of about 80° included 
angle. Wider spray angles up to 130° can be fur- 
nished to order. 

Standard material Brass. Also available in Stain- 
less Steel and Monel. Pipe sizes from 1” ag 
7 ane is 1-5/16” long and made from 5” square 
Stock. 


Write for Catalog 1 


MFG.WORKS, INC. 
2523 E. ONTARIO ST. 


PHILADELPHIA 34, PA. 
Canadian Agents: (Exc« pt B.C 
E. S. Gallagher Sales Ltd., Toronto 12, Canada 





NEW. BOOKS & REPORTS... 





ARI Heat Transfer Standards Three new ARI 
Standards, consolidating and updating a number of 
existing Standards covering refrigerant liquid receiv- 
ers, water-cooled refrigerant condensers, and refrig- 
erant-cooled liquid coolers. Standards are numbered 
150, 480, and 495, respectively, according to the above 
subjects. Prices are 75 cents each for 450 and 480, and 
35 cents for 495. Air-Conditioning and Refrigera- 
tion Institute, 1346 Connecticut Ave., N.W., Washing- 
ton 6, D.C. 


School Fires, an Approach to Life Safety A re- 
port prepared by the committee of safety to life from 
fire in elementary and secondary schools, Building 
Research Advisory Board, jointly with the committee 
on fire research, division of engineering and industrial 
research. Describes the various factors concerned in 
school fires, outlines the task of fire prevention, and 
gives an approach to solving the situation. Price, 
$2.50. Printing and Publishing Office, National 
Academy of Sciences-National Research Council, 2101 
Constitution Ave., Washington 25, D.C. 


SBI Boiler Rating Code, Eighth Edition The 
purpose of this code is to provide uniform methods of 
rating steel firebox boilers (except vertical types for 
over 15 psi pressure) which are manufactured in ac- 
cordance with the American Society of Mechanical 
Engineers Boiler and Pressure Vessel Code. The 
publication contains eight sections: general; rating of 
Table 1 steel boilers; SBI ratings for Table 4A and 
Table 4B steel boilers; rating of Table 2 steel boilers: 
rating of Table 3 steel boilers and boiler-burner units; 
SBI Code for Testing Oil-fired Table 2 and Table 3 
“o Heating Boilers; SBI symbol; and definitions. 

rice, $2.00. — Steel Boiler Institute, Inc., 1308 Land 
78 Bldg., Broad and Chestnut Sts., Philadelphia 10, 
Pa. 


h JEWEL I cut erection costs 


P 


PIPE WELDING CLAMPS 


Jewel Pipe Clamps are lightweight FOR WELDING 

— rigidly constructed — resist PIPE @ FLANGES @ 
strain, heat and abuse. ELBOWS @ ANGLES 

—also PIPE MARKERS 








Jewel Clamps align pipe 
perfectly, and hold it 
there until it is welded. 
Two sizes, /." to 8"; 8” 
to 16”. Write for details. 


JEWEL 


MANUFACTURING CO. 


1841 University Ave. 
St. Paul 4, Minnesota. 
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ELIMINATE 
BELLOWS 


DRIFT 


RIGGIO 
THERMOSTATIC TRAP 


Permits no leakage, assures preci- 
sion positioning and positive shut 
off. Simple design and rugged con- 
‘struction, provide thousands of 

trouble free hours of operation. 


WRITE FOR BULLETIN 100! OR 90 
DAY FREE TRIAL INSTALLATION. 


RIGGIO TRAPS & STRAINERS 


FRANK D. RIGGIO CO., INC. 
RUTHERFORD, N. J. 


STATE HIGHWAY 17 ° 
For finest quality, absolute accuracy 
and superior performance, you'll want 


INDUSTRI AL 
Red-Reading Mercury 


Thermometers 


by Tagliabve 








Over 15 Special features 
include: 

@ Die-cast black 
aluminum case 

Easily read scales 
Magnifying lens for 
visibility 

Moximum reliability 


Gasket seals 

glass and frame. 
Provides dust-tight, 
moisture-tight, rattle- 
proof construction. 





TAG industrial thermometers are designed 
for superior performance. Choice 7” or 9” 
sizes in ranges —40 to 1150°F or equiva- 
lent in °C. Guaranteed accurate tempera- 
ture indication. 


Available in straight, back-angle, right or 
left side and regular or reverse oblique 


forms. 
TAG complete line includes 


thermometers, hydrometers and 


Write for complete information: 


—~ TAGLabue DIVISION | 


Marshalltown Monufacturing, Inc., Marshalltown, lowa 
A Subsidiary of The Electric AutoLite Company 


humidicators 
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‘ONE DOES THE WORK OF THREE... 


| New Air Conditioning By-Pass Valve 


Now—eliminate intricate piping connections for induction and 
fan-coil air conditioning systems and save space too! Replacing 
three-unit valve clusters at each coil, this single-contro! valve 
does it all—a 4 turn opens the by-pass for the flushing operation 
and shuts off the water supply to the coil and contrc: valve for 
maintenance. Another 4% turn and service is restored. Accepts 
¥% or ¥" O.D. copper tubing with soldered or flare-type connec- 
tions. Write for specs and prices on No. 1831 By-Pass valve to... 


Gi CLAYTON MARK 


1900 DEMPSTER STREET - EVANSTON, ILLINOIS: USA 
: a 


ONS - 


2 "Ne < 


mm WATER WELL SUPPLIES ~ 


ie tay 


7 NOW... 
dependable bubble-tight shutoff 


Plus... all of these features 


TUNG 


AB-2536 


LINER LOCKS WITHIN BODY 
SNAP-IN REPLACEMENT 
INSTALLED IN MINUTES 


O"’ RINGS FOR 
POSITIVE SEAL 


ELIMINATES 
FOR GASKE 


NEED 
TS 


SELF-LUBRICATING 

GLASS FILLED 

TEFLON BUSHINGS 
LINERS AVAILABLE IN 


INA 
WIDE RANGE OF MATERIALS DISCS AND BODIES IN ANY 


CASTABLE ALLOY. SIZES 2” to 12” 


The Fisher-Continental Doud/e 2/z Butterfly Valve 
Can be used for on/off or throttling control, using 
manual and/or power actuators. CONTINENTAL 
EQUIPMENT COMPANY (a Division of Fisher 


Governor Company ), Coraopolis, Pa. 


Write for Bulletin 91 


If it flows through pipe 
Controls 


anywhere in the world... 
chances are it's controlled by.. 
18680 





SINCE 











Call Us For Air Cleaning Help! 


Every building presents a special air 














ME R_) 
Ae 


bers of 





cleaning problem, For the best solution - 
ak no matter what type of building you are 
working on 


get expert help from mem- 
Air Filter Institute listed 


below. These companies are dedicated to 


giving you the assistance you need. 


Box 85, Station E, 
Louisville, Kentucky 


Air Devices, Inc. 
185 Madison Avenue 
New York 16, New York 


Air Filter Corporation 
4554 W. Woolworth Avenue 
Milwaukee 18, Wisconsin 


Air-Maze Corporation 
25000 Miles Road 
Cleveland 28, Ohio 


American Air Filter Co., Inc. 
215 Central Avenue 
Lovisville 8, Kentucky 


Barnebey-Cheney Company 
Cassady at Eighth 
Columbus 19, Ohio 


Continental Air Filters, Inc. 
2520 Helm Street 
Lovisville 9, Kentucky 


Dollinger Corporation 
11 Centre Park 
Rochester 3, New York 


Drico Industrial Corporation 
100 Eighth Street 
Passaic, New Jersey 


Fram Aire Company 
Division of Fram Corporation 


135 Zone Street 
Henderson, N.C. 


Minneapolis-Honeywell Regulator Co. 
Minneapolis 8, Minnesota 


Owens-Corning Fiberglas Corporation 
1833 National Bank Building 
Toledo 3, Ohio 


Research Products Corporation 
1015 E. Washington Avenue 
Madison 10, Wisconsin 


*Technical Filter Co. 
2719 South Poplar Avenue 
Chicago 8, Illinois 


Trion, Inc. 
1000 Island Avenue 
McKees Rocks, Pennsylvania 


Union Carbide Development Co. 
270 Park Ave. 
New York 17, N.Y. 


Vortox Company 
121 S. Alexander Avenue 
Claremont, California 


Westinghouse Electric Corporation 
Sturtevant Division 
Hyde Park, Boston 36, Massachusetts 


*Formerly Wilson & Co., Inc. 





Gasket G Joint 


SEALING COMPOUNDS 


Heat-proof, vibration-proof. Will not shrink, 
or crumble. Prevents formation of rust 
and corrosion—makes disassembly easy. 








SLAS 


WELDING 
COSTS USE 





NEW BOOKS & REPORTS 


Continued 





Publications of the National Bureau of Standards 
July, 1957 to June 30, 1960 
list of all NBS publications between July, 1957 to June 
30, 1960. Also includes papers published by members 
of the Bureau staff in outside journals from 1950 


Presents a complete 


through 1959. Complete author and subject indexes 
are provided, as well as complete instructions fo1 
obtaining Bureau publications. Compiled by Betty L. 
Arnold, 391 pages. Price, $2.25. 
Documents, U.S. Government Printing Office, Wash- 
ington 25, D.C. 


Superintendent of 


The Consulting Engineer Author explores the 
consulting engineer's professional relationships to his 
client, to other companies, and to the public. He tells of 
the internal problems of a consulting practice, discuss- 
ing the many areas of organization, personnel, plant 
facilities, procedures, and management with which the 
consulting engineer is engaged. Written by C. Maxwell 
Stanley, senior partner and general manager of the 
Stanley Engineering Co. Price, $5.95. John Wiley 
& Sons, Inc., 440 Park Ave., South, New York 16, N.Y. 


Air Pollution and Purification A bibliography of 
reports listed in the two OTS monthly abstract jour- 
nals: U.S. Government Research Reports and Technical 
Translations. Includes topics of: problems and effects 
of air pollution; studies in levels of pollution; and air 
purification methods and equipment. Price, 10 cents. 

U.S. Dept. of Commerce, Office of Technical Serv- 
ices, Washington 25, D.C. 


Units of Weights and Measures (United States Cus- 
tomary and Metric) Definitions and Tables of 
Equivalents The units of length, area, volume, ca- 
pacity, and mass in the United States are defined, and 
the tables of interrelation and tables of equivalents for 
these units in the metric system and in the U.S. cus- 
tomary system have been recalculated by automatic 
computer. 20 pages. Price, 40 cents. — Superintendent 
of Documents, U.S. Government Printing Office, 
Washington 25, D.C. 


Eye Protection Chart — Gives the correct shades of 
glass to be used for proper eye protection in all weld- 
ing and cutting operations. Price, 50 cents each, or 10 
for $4.50 American Welding Society, Technical 
Dept., 33 W. 39th St.. New York 18, N.Y. 
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LATENT HEAT STORAGE FOR AIR CONDITIONING | 


@® CHURCHES ©® MORTUARIES 
@ THEATRES © OFFICES 
© CAFETERIAS e LODGE HALLS 


® LOW INITIAL INVESTMENT @© ECONOMICAL OPERATION 
Write for Engineering Catalog BAE 


” 


DOLE REFRIGERATING COMPANY 
5924 NORTH PULASKI ROAD, CHICAGO 46, ILL. er 


103 PARK AVENUE, NEW Y N. Y. 
DEPENDABLE Dole Refrigerating Products Limited, im hed Canada 
AIR CONDITIONING 





Classified Advertising SITUATION WANTED A _DISTRIBUTORS 


Rates for classified advertising are Mechanical- Electrical- ‘Structural Engineer 47 VANUFA 
20 cents for each word, including id, A.B., B.Sc noe la paete wr gaa Hed Interested in establishing Parts Depots for rep 
heading and address. One inch $8.00. tog te . a: . ‘ aiteed 
Count nine words for keyed ad- 
dress. Minimum $3.00. Closing date 
10th of month preceding publication. 
All classified advertisements are pay- 


die te ailianes. 7 LINES WANTED A SITUATIONS OPEN 


Manufacturer's Representative of heating, ventilating SALES ENGINEER _ Challenging opportunity for 


\F SITUATIONS OPEN and air conditioning “equipment. Established “over wth, 











years, covering States of ngtor 


ABSORPTION = my ae Malba 
REFRIGERATION Canadian (Sales meni Company with national i“ NAMEPLATES 
PRODUCT rata ei a 
bilat lied ea pm ent. Address Key 1518 A IDENTIFICATION NAME PLATES for controls and 


MANAGER in in eA Sao C8 hl pares ed on babe o” ad 


ago 2 
An Internationally known manufac- 
turer of Air Conditioning and Re v SITUATION OPEN 


frigeration machinery not presently Help Wanted — Male — Jr. Mech. Engineer 3-5 
in the absorption field is expanding years experience in professional offices jesign of 


into that market and requires a key ee a a rn a fee \“ AGENTS WANTED 


Mechan ngineering 


man to build up that program. wired. Permanent employment. Furnish ed 





vise Salary aesiread and AAS 


This man could presently be occu MR ge ~ Rie Rete Ars 
pied as a Product Engineer or in a ary M ryland. sity Manufacturer of quality line of Industrial 
Sales function in this field. The man — Se eee ate + a lini 
required must be a graduate Me- v AGENTS WANTED 
chanical Engineer and only those 
with experience with absorption re- WANTED — Agents tending HVAC equipment and 
frigeration will be considered hitects, engineers, cc t 


und a complete line of registers 
Substantial salary plus other benefits eilin users. Liberal comm 
adequate to engage a superior man on te sa gage Pages ae Write 
are offered. Our fees and your mov- S19A. Heating Ploing & Alt 

ing expense handled by our client chigan Ave., Chicago 2, Ill 





If you feel qualified for this out 
standing opportunity, please furnish 

detailed record in full confidence 
No reference checks without permis 
sion 


1531A, Heat f &. 
MANUFACTURER’S AGENT 6 N. Michigan Ave., Chicago 2, Ill 








An established manufacturer with 25 years 
B. T. Badgley uals, Gildien wataiee ek 
¢ ADILLAC sgn’ . ep shng EXPECTING AN ORDER? 

their new 


ASSOCIATES, INC, greducts sad pit pap A on ' : You'll get it quicker if your postal 


29 East Madison Bldg fans, both direct and belt driven and delivery zone number is on the order 

d Madis laa. 

2, Minois a a Sa eee oe blank, return envelopes, letterheads 
; 361A, Heating, Piping & Air C : 

Bore rea er The Post Office has divided 106 


ng, 6 N. Michigan Ave., Chicago 
cities into postal delivery zones to 


ag 








speed mail delivery. Be sure to in 
MECHANICAL ENGINEER — Excellent opportunity diate sone qusshes than writinn a 
ME with minimur ! 


Proje E el for BSI j 
= ve y ting tilating REPRESENTATIVES WANTED — for top quality wae these cities; be sure to include your 
Position permane and oper of registers, gril diffusers, etc. Established m 
shed Midwest consultir ry facturer has a number of exclusive territories oper 
power houses it t 4 wusually fine commission basis for sfacturer 
J aboratories. Movir xpenses agents calling on architects, engineers ontractors 
5A, Heating, Piping & ir Co etc. Please reply K ey 1520A, Heating, Piping & Air 
chigan Ave Chicago 2 I Conditioning, 6 N. WN Aichi igan Ave., Chicago 2 lit 











zone number in your return address 


after the city, before the state 
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INDEX TO ADVERTISERS 


Firms represented in this issue are identi- 
fied by the page on which their adver- 
tising appears. Advertising in other issues 
is marked with an asterisk 


A 


A & A Register Co., The 

Ace Tank and Heater Co. . 

ACF Industries Inc.—W-K-M_ Div 

Acme-Hamilton Mfg. Corp. 

Acme Industries Inc 

Adsco Div., Yuba Consolidated Indus- 
tries, Inc. 

Aerofin Corp 

Aerovent Fan Co., Inc. 

Air & Refrigeration Corp 

Air Conditioning Inc 

Air Cond. & Refrig 

Air Devices, Inc 

Air Filter Corp 

Air Filter Institute 

Air-Maze Div. Rockwell-Standard 


Institute 


Corp 
Air Moving & Conditioning Associa- 
tion 
Airtherm Mfg. Co. 
A-J Mfg. Co 
Aladdin Heating Corp 
Alco Valve Co 
Allen-Bradley Co 
Allied Chemical 
Chemical Div 
Allied Metal Hose Co 
Allis-Chalmers Mfg. Co 
Alnor Instrument Co., Div. of Illinois 
Testing Laboratories. Inc 
American Air Filter Co., Air Filter 
56 


Corp., General 


Div 
American Air Filter Co., 
Air Systems Div 
American Chain & Cable Co 
RP&C Valve Div 
American Engineering Co 
American Gas Association 
American Machine and Metals, 
DeBothezat Fans Div. 
American Sisalkraft Corp 
American-Standard Industrial 
Ames Iron Works 
Ammerman Co., Inc. 
Anaconda American Brass 
Anaconda Metal Hose Div., 
American Brass Co 
Anderson Co., V. D. Div. of Inter- 
national Basic Economy Corp. 
Anemostat Corp. of America 
Arkia Air Conditioning Corp 
Arkos Mfg. Co 
Armstrong Cork Co 
Armstrong Machine Works 20, 2 
Arrow-Hart & Hegeman Electric Co. 
Arrow Louver & Damper Corp 
Aurora Pump Co 
B 


Babbitt Steam Specialty Co 

Babcock & Wilcox Co., Tubular 
Products Div. in 

Badger Mfg. Co 

Baldwin-Ehret-Hill, Inc. 

Barber-Colman Co. . 

Barco Mfg. Co 

Barry Blower Co 

Bastian-Morley Co., Inc. 

Bell & Gossett Co. . 

Bethlehem Steel Company 

Binks Mfg. Co 

Bird-Archer Co. St Ae 

Bohn Aluminum & Brass Corp. .. 

Boiler Engrg. & Supply Co., Inc. 

Bonney Forge & Tool Works 

Bryant Mfg. Co., The ... 

Buensod Stacey, Inc. 

Buffalo Forge Co 

Burgess-Manning Co. 

Burke and Company 

Burt Mfg. Co 

Byers Co, A. M 


Engineered 


Inc.— 


Inc., 
Div. 


Anaconda 


Cc 


Cambridge Filter Corp 
Campbell Heating Co. 
Capitol Mfg 
Carlon Products Corp 
Carnes Corp 
Carrier Air Conditioning Co. 
Central Station Steam Co 
Century Electric Co. ..... 
Chatleff Controls, Inc. 
Chicago Blower Corp 
Chicago Pump Co 
Chrysler Corp., Airtemp Div. 
Clarage Fan Co. Inside Back Cover 
Cleveland Wire Cloth Co. , 221 
Colonial Plastics Mfg. Co. 
Combination Pump Valve Co. 
Combustion Engineering, Inc. 
Commercial Heater Co. 
Connor Engineering Corp 
Continental Air Filters, Inc. 
Continental Equipment Co. 

Fisher Governor Company 
Continental Mfg. Co. 
Cook Co., The Loren 


244, 


Industrial Products Group 
Pacific Stee! Boiler Div 


Crane Co., 


Crane Co., 214 


215 


Davidson Fan Co. 

DeBothezat Fans Div., American “Ma- 
chine and Metals, Inc 

DeZurik Corporation 

Diamond Mfg. Co. 

Dodge Mfg. Co. ... 

Dole Refrigerating Co. . 

Drayer-Hanson Div. of Hi- Press ‘Air 
Conditioning of America, Inc. 

Dunham-Bush, Inc. ‘ 

Durabia Mfg. Co. 

Duriron Co., Inc., The 

Dwyer Mfg. Co., F. W 


Walter H 
a Div. of General 


Eagan Co., Inc., 

Electro Dynamic, 
Dynamics : 

Enterprise Burner Div., 
General Metals Corp. 

Erico Caldweld Products, Inc 

Everlasting Valve Co 

Ewing Mtg. Co 

Exit-Aire Co. 


a div. of 


F 


Fairbanks Co., The 
Fairbanks, Morse & Co 
Farr Co. 
Fedders Corp. 
Field Control 
Works, Inc 
Fiske Co. 
Flexible Tubing Corp. 
Flexonics, div. of Calumet & Hecla, 
. a 
Flintkote Co., “The Van Packer Div. 
Fluor Products Co. 
Frederick Iron & Steel, 
‘““Freon’’ Products div., 
Nemours & Co., Inc., E. 
Fuller Co., Lehigh Fan a Blower | 
i 1 


eee 
Fulton Sylphon ‘Div. ; 
Fulton Cont. Con. 


G 


Div. Conco Engrg. 


Inc. 
po “de 


Robertshaw- 


_ ee 

Air Products Corp 
Controls Co. , 
General Fittings Co. 
General Rubber Corp. : 
Gibraltar Corp. of America, 
Goodall! Rubber Co. 

Gordon & Piatt, Inc. 
Governair Corp. . 
Greenlee Tool Co. 
Grinnell Co., Inc. 
Gustin-Bacon Mfg. Co. 


Garlock, 
General 
General 


Inc. . 


Haering & Co., Inc., 

Halstead & Mitchell . 

H & M Pipe =e Machine Co. 

Hansson, Inc. Elof 

Havens Cooling Towers, Div. of 
Havens Structural Steel Co. 

Heat-Timer Corp. 

Henry Valve Co. 

Hoffman Specialty Mfg. Corp. 

Hussey & Co., G 

Hydrotherm, Inc. 


Ilg Electric Ventilating Co. 
Itlinois Testing Laboratories, 
Imperial Damper Co. 
Independent Register Co., 
Industrial Acoustics Co., 
Industria! Combustion, 
Ingersoll-Rand C 

Insul-Fil Co. 

International Harvester Co. 
Iron Fireman Mfg. ; 


J 


Jackes-Evans Mfg. Co. 

Janitrol Heating & Air Conditioning 
Div. of Midland-Ross Corp. .. 

Jenkins Bros., Inc Inside Front Cover 

Jenn-Air Co., Inc. . 171 

Jewel Mfg. Co., Inc. 

Johns-Manville 


Johnson Service Co. . 


Outside Back Cover 


Keckley Co., 0. 
Keflex Mfg. div. 


C. 210 
of U. S. Flexible 
Metallic Tubing Co. ... 

Kennedy Valve Mfg. Co. 

Keystone Valve Corp. 


Inc. 


L 


Lau Blower Co., The 
Lennox Industries, _ 


Koppers Company 


Liquidometer Corp 
Longyear Co., 


Magnetrol, Inc. . 
Mark and Co., capes 
Marley Co., The 7 
Marlo Coil Co. 
Marshalltown Mfg. 
Div. ; 
Marsh Instrument. Co., Div. 
Colorado Oil and Gas enc 
McDonnell & Miller, Inc. 
McQuay, Inc. 
Mercoid Corp., 
Microtron Corp. 
Midcontinent Metal Products Co 
Mid-Continent Screw Products Co 
Midiand-Ross Corp. . 
Miller Electric Mfg. Co., Inc. 
Miller Valve Co., Inc. ». 
Mine Safety Appliances Co. 
Minneapolis-Honeywell mapeiater oo - 


“Inc., 


The 


Minnesota Mining and Mfg. Co 
Miracle Adhesives Corp. .. 
Monarch Mfg. Works, Inc. 
Moore, Inc., Goodloe E. . 
Moore & Co., Samuel, DeKoron Prod- 

ucts Div. 65 
Mueller Climatrol Div. of Worthing- 

ton Corp. 
Murray Mfg. Co., 'D. ‘J. 
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Nash Eng. Co., The . 

National Airoil Burner Co., Inc. 

National Heater Co., The 

National Supply Co., The Tubular 
Products Div. 

National Tube Div., 
Steel Corp. .. 

Nesbitt Inc., John Ts 

New York Blower Co., The 

Niagara Blower Co., The 224 

Nordstrom Valve Div., Rockwell Mfg. 1 

6' 


vedeae ss svat 
Norman Products Co. 91 
°o 


Oakite Products, Inc 
Octagon Ventilator wand Co 
Ohio Brass Co. ... : 
Ohio Injector Co. . 61 
Owens Corning Fiberglas Corp., In- 
dustrial & Commercial Div 
; 39, 40, 41, 42 


Palmer Thermometers, Inc 

Patterson-Kelley Co., Inc., 

Peck Company, Cecil C 

Peerless Electric Div., 
Co., Inc. ‘ dada 

Peeriess Pump Div., Food Machinery 
and Chemical Corp. ‘ 

Penn Controls Inc. = 

Penn Ventilator Co. 

< “eee Flexible Metallic Tubing 


240 
218 


231 


108 
204 


"United States 


229 


215 
. 


Sica 5 a 
H. K. Porter 


The 


Perfection Div of Hupo ‘Corp. 

Permacel, scl 

Petro 

Phelps Dodge Copper Products Corp. 

Philadelphia Thermometer Co. .. 

Phillips Cooling Tower Co. .. 44, 45 

Pittsburgh Corning Corp. ..... - 

Pittsburgh Plate Glass Co., Fiber 
Glass Div. 

Potts Co., Horace T. Speediine 
Fittings Div. . 

Powell Valves 
Powerline Fan Co., 
Products .. 
Powers Regulator Co. 

Precision Parts Corp 
Pyramid Instrument Corp. 


Q 


Quickdraft Company 


Div. of Chelsea 


Radiator Specialty Co. . 
Ramset Fastening System, 
Western Div., Olin 
Rawiplug Co., Inc., 
Ray Burner Co. 
Raybestos-Manhattan 
tan Rubber Div. 
Reading Tube Co., 
Mfg. Co., Inc. 
Reed Mfg. Ce. . 
Reliance Electric & —— Co. 
Rempe Cmeey Ae 
Remington Arms Co., 
Republic Steel Corp 
Research Products Corp. 
Research Publishing Co. 
Revere Copper & Brass, 
Reznor Mfg. Co. 
Ric-wiL, Inc. ..... 
Ridge Tool Co., The 
Riggio Co., Inc., Frank R. 
Roberts Co., C. A. 


242 
Winchester 


Inc., 
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Roberts-Gordon Appliance Corp. .... 
Robvon Backing Ring 
Rockwell Co., W. S 
Royalton Co., Inc. 
RP&C Valve Div. -American Chain & 
Cable Co., Inc. 
Ss 


St. Clair Rubber Co. 

Sarco Co., Inc. . , 

Sarcotherm Controls, Inc. 

Schemenauer Mfg. Co. 

Sealmaster Bearings Div. of Stephens- 
Adamson Mfg. Co. . 

Shaw-Perkins Mfg. Co 

Silvercote Products, Inc 

Skidmore Corp. .. 

Skil Corp. bil 

Smith Co., Inc., H. B 

Sonoco Products Co. 

Southern Plastics Company 

Speediine Fittings Div. Horace T 
Potts Company 

Spence Engineering Co. 

Sporlan Valve Co. 

Sterling, Inc. .. 

Stockham Valves and Fittings 

Stoddard Industries, Inc 

Superior Combustion Industries, Inc 

Surface Combustion Div., Midland- 
Ross Corp. . 19 

Swartwout Fabricators, Inc 


T 


Taco Heaters, Inc. - 
Taylor Instrument Cos. 
Thermal Engineering Corp 
Titus Mfg. Co. 
Titusville Iron Works Co., 
of Struthers Wells Corp 
Tjerniund Mfg. ; 
Trane Co., The 
Trerice Co., H. 0 
Tuttle & Bailey Div. 
Thermal Corp 
Typhoon Air Cond 


Corp 
U 


Union Carbide Chemicals Co 
Union Carbide Corp. . 
Union Carbide Development Co., div 
of Union Carbide Corp 
United Cork Companies 
Universal Metal Hose Co. 
United Sheet Metal Co., 
U. S. Air Conditioning Corp 227 
U. S. Flexible Metallic Tubing Co. 85 
United States Register Co ° 

S. Rubber Company . 32 
United States Steel Corp 16 
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Div 
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239 
The, div 
235 
239 
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Hupp 


of Allied 
Div. of 
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ba Packer Co., The Flintkote 

Vapor Heating Corp. 

Vibration Mountings, Inc 

Vilter Mfg. Co., The . 

Virginia Chemicals and atid Co., 
Refrigeration Div. .. ; 23 

Vortox Co. , 237 


Wagner Electric Corp. 30 
Walworth Company ° 
Waterloo Register Co. 179 
Webster & Co., Inc., Warren ° 
Webster Engineering, a div. of Mid- 
land-Ross Corp. 
Weil-McLain Co. .. “< 28 
Weil Pump Co. . . 203 
Weinman Pump Mfg. Co., The 181 
Weirton Steel Co. : e 
Weksler Instruments Corp 190 
Weldbend Tubular Prod. : 81 
Western Engineering & Mfg. Co. 232 
Westinghouse Electric Pecan Air 
Conditioning Div. . ° 
Wheatland Tube Co. ... nf 
Wheeling Stee! Co. oe 52, 53 
Whitlock Mfg. Co., The .. 223 
Wiedeke Co., The Gustav ..... ° 
Will-Burt Company, The . ; ° 
Williams Bermuda Corp. . .4 ° 
Williams Gauge Co. .. 214 
Wilson Engineering Co. ° 
Wing Mfg. Co., L. J. Div. of ‘Aero- 
Flow Dynamics, Inc. : 
Wiremold Co., The . 208 
Witco Chemical Co. ~ 
W-K-M Div. of « 4 Industries, Inc. 231 
Wood's Sons Co., 83 
— | Corp., 
iv é 
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Y 


Yarnall-Waring Co. .. ' 87 

Young Radiator Co , 

Young Regulator Co. 227 

Youngstown Sheet and Tube Co. 78, 79 

York Corp., Subsidiary of Borg- 
Warner Corp. 

Yuba Fandaire Div. Yuba Consoli- 
dated Industries, Inc. 
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iad COMPANY, eo ho ee Michigan 


Packaged" fans . . . ready-to- 
run units for supply and exhaust 
jobs ranging to 25,000 CFM. 
Adjustable in-the-field to 8 dis- ‘ 
charge directions. Available for \' CLARAGE FAN CO., Kalamazoo, Mich. 

both outdoor and indoor installa- ‘ 

tions. Send for 36-page catalog , " Please send your Ready Unit Catalog 517 
containing complete information ad 

or contact nearest Clarage sales 
engineering office. 


NAME 
COMPANY 


ADDRESS 


Dependable equipment for making air your servant 


SALES ENGINEERING OFFICES IN ALL PRINCIPAL CITIES @ IN CANADA: Canada Fans, Ltd., 4285 Richelieu St., Montreal 


Kalamazoo, Michigan 





Brkt eased 
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New JOHNSON G-1200 


indicating receiver 


For Pneumatic Transmission Systems 

« Provides direct indication of temperature, pressure, humidity, or other variables, 
for which suitable transmitters are available. 

* Designed for flush mounting on a panel, in either vertical or horizontal position. 

« Multi-purpose Selecto-Scale tape is imprinted with scales for three transmitter 


spans. Includes both horizontal and vertical imprints. Tape reels onto spools, 
leaving selected portion of scale range aligned with 3-15 psi fixed scale below tape. 


» With movable set point indicators centered at midpoint of the selected scale ranges, 
the operator can observe any number of units and instantly detect deviations. 

* Optional “Off-Normal” alarm feature provides either separate or common signal 
for high and low conditions. 

For complete information, write for Bulletin G-1200. Johnson Service Company, 

Milwaukee 1, Wisconsin. 110 Direct Branch Offices. 


JOHNSON, CONTROL 


dt 


PNEUMATIC — SYSTEMS 
DESIGN © MANUFACTURE © INSTALLATION © SINCE 1885 














